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S, SUMMARY

"The DISTRO model is an adaptation of the SIMPO-I General Matrix Manipu-

lator (GKM). The adaptation was at the direction of a special monitor team

from the SIMPO-I Steering Committee, and required by the Program to Improve

Management of Army Resources (PRIMAR II).

Based on the GMM, a mass flow model was developed to provide maximum cover-

age of policy-caused nondeployability. The model depicts the rotation, XBP

replacement, skill acquisition, and retention aspects of a 3-char.'cter MOS.

It uses the results of the monthly projection of a basic personnel inventory

by the GMM in a special computerized routine to predict distribution capa-

bilities. Specific tour durations and service commitments, permanent and

temporary deployability factors, and delays after training or enroute to

assignments are constraints on the availability of individuals for reassign-

rent.

The present Research Memorandum describes the system simulated and the sections

of the model logic that differ from the GMM. Instructions for model applica-I; tion, a listing of the DISTRO computer programs for the model, and sample input

and output are provided.
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SIMPO I. DISTRO -- Distribution-Rotation Model

REQUIREMENT FOR MODEL

The major objective of the U. S. Army Behavior and'Systems

Research laboratory Work Unit, Simulation of Personnel Operations

(SLMPO I),has been to develop computerized models with 
which

management can study and evaluate personnel policy changes. With

such models management can consider well in advance the effect of

proposed policies in relation to hypothetical events which seem

likely to happen in the future.

Under the Program to Improve Management of Army Resources-,
l /

the original plan wtis for Project 5-1, "Developing Techniques for

Assessing the Impact of Personnel Policies on Deployability", to

develop procedures to assess quantitatively the impact of personnel

policies on deployment and readiness. Because the goal of this

particular project seemed to be almost identical with the SIMPO I JN

objective, formal establishment of an Army study group to work on

the requirement was dropped in favor of shifting responsibility to

a special Monitor Team from the SIMPO I Steering Committee.

Work toward the goal of insuring that the Army Staff would

have appropriate tools to assess the effect of policy changes (or

continuance) upon the number of men available for reassignment to

l/ Action Plan for PRIMAR II, McKinsey and Company, Inc. Page 1-16 -5
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a selected area progressed as a Joint effort of the Monitor Team and

the SIMPO I staff, with the latter providing plans and the Monitor

Team guidance. The final work plan provided by the SIMPO I staff

was reported to the Monitor Team in a summary report listing and

describing SIMPO I models. Major portions of this report are to

be found in BESRL Technical Research Report 1157, Summary of SIIPO I

Model Development.

Along with descriptions of all SIMPO I models actually in use

in late 1968, the report gave plans for models scheduled for com-

pletion by the end of FY 1969. Of particular relevance to PRIALR II

was the plan to adapt and extend a general model to simulate a

personnel system designated by the Monitor Team. The personnel

system modeled was selected as being one responsive to deployment-

inhibiting policies by Staff Officers of the Capabilities and

Analysis Division, Division of Procurement and Distribution, Deputy

Chief of Staff for Personnel (ODCSPER-CAD). The planned model, although

similar to other mass flow models coming out of SIMPO I, is concerned

with more interacting variables affecting deployment than had been

modeled previously.

HI L(Y CF SIMPO I CONCEPTS CF PERSONNEL ASSIGNENT

SIMPO I has redbgnized that for results obtained from simila-

tion models to approach what happens in the real system under the

conditions being studied, adequate representation of relevant system

characteristics must be made. These characteristics are dependent

2
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upon the rules used by those responsible for operation of the system

and for use of the personnel in the system.V-  Individual differences

among system members must also be considered. Depending upon the

urgency of the situation (either real or hypothetical) and the

hierarchy of values held by management, some members of a system

are less likely than others to be used to fill a given job vacancy.

Those more likely to be assigned to overseas stations are said to be

more 'deployable". Within a given set of rules which fully describe

the limits.; of use of system members for assignment to an area, a

dichotony 01 "deployable" and "nondeployable" persons can be made

from those being considered for such assignment. The model used to

predict the status of personnel availability would need to meaning-

fully relate rules, system variables, and individual characteristics

so that only "deployable" persons were used to fill requirements,

if its predictions were to be valid.

From the beginning of the SNlPO I effort, BESRL scientists A

have recognized the need to represent different levels of system

2/ SIMPO I models can be compared to the real system with regard to
both intermediate and terminal output. Such comparisons can be
used either to evaluate the extent regulations are being followed
in the system or to determine the adequacy of the model for pre-
dicting system outcomes. In other words, a failure of model and
system outcomes to agree can be used to pinpoint system failures
as well as casting doubt on the validity of the model. Failure to
agree may be due to a logical error in the model or to a failure to
consider a critical variable. The first kind of error should, for
the most part, be completely eliminated prior to validation studies.

Comparison with the real system is not required to identify this
kind of error.th 1ot p r .e c m l t l l m n t d r o o v l d t o t d e .--

AN
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usefulness for the individuals represented in the models. In the

very early bulk flow models, the operating personnel inventory was

discounted to make allowance for personas in transient, student,

patient, or prisoner status. Later models have had nodes (states)

representing stabilized assignments or recent returnees from

assignment to combat areas. Some SIMPO I models have monitored

time before eypected termination of service in order that end-term

nondeployability might be represented. Availability indices have

been used to approximate the inhibiting effects of miscellaneous

categories of nondeployability. Delay between system entry and

first assignment has been considered in some models.

The SDIPO I models have become increasingly complex as effort

has been made to depict more relevant aspects of the -ystems being

simulated. Very early models represented the personnel system in

a steady-state condition with flows between nodes constant across

time periods. This was not a bad approxime -o long as major

shifts in force location or status did not tat. place. However,

the Vietnam involvement brought a heavy buildup of force in that

area. The steady-state models could not realistically reflect the

changing situation. SIPO I then turned to dynamic models in which

flows between nodes could be different from one time period to the

next. The early dynamic models used a vector of numbers at each

node in the model. At each update (each move from one time period

to another), groups of individuals completing fixed length assign-

ments were shifted, losses were taken, and groups in block n - 1

moved into block n of each node. Within the node vector, position

1'7



represented time in state in the system, in location, or in grade.

By modeling carefully chosen rules for reassignment, and using

indices to represent nondeployability, a reasonable abstraction

of the real rotation (promotion) system was made.

-Different enlistment terms with related variation in reenlist-

ment rates caused SI4PO to move on to a matrix representation of the

model nodes. With a matrix it is possible to consider at least two

time measurements. Compared to the vector node, the matrix allowed

an additional variable to be monitored. The additional time variable

was important to modeling the rotat-on-assignment system, since

both time in assignment and time remaining until expected release

from the Army need to be considered when reassignments are made.

Heavy losses at the end of the first enlistment term can b, simulated

at the appropriate time in the matrix-node model. This was not

possible in the vector-node model.

SIMPO I models which use matrices for at least some of the nodes

are ACCI-IOD, DOOM II, the Career-NONcareer Model, and the General Matrix

Manipulator (Figure 1). The models are individually documented in

BESRL reports. (See references 1-4 for reports on the models).

The General Matrix Mbanipulator (G14I) is a set of flexible, com-

patible subroutines with which a variety of personnel systems and policies

can be modeled. The G=4 has been designed to allow for the rules of

flow between nodes to be furnished at the time of model use, and to

allow the number of nodes to vary from one problem to another (Figure 2).

The GMK concept grew out of SflPO I experience with several

l
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specific )dels which were efficient for a given system and a

limited umber of personnel policies, but which had to be redesigned

for each dissimilar system or each new policy. The GMM stores most

system information in secondary areas of the computer (high speed

discs). Information on system status is alternately transferred

to the primary area where necessary calculations are made and t1,n

written onto a new disk when the calculations are completed. Thus,

at the loss of speed and efficiency, the size of the system possible

in the GMM is dramatically increased over the capacity of the other

three matrix-node models.

DESCRIPTION OF THE PROBLEM .

Existing policies impose constraints on the Army's ability to

meet overseas commitments. New policies being considered by manage-

ment may result in new restrictions. A data projection system which

fails to consider existing policies or which does not provide for

consideration of anticipated policies fails to present a realistic

picture.

Until a short time ago, distribution capabilities were estimated

by Army management on the basis of number of jobs to be filled com-

pared to the total number of men with appropriate skills in the Army.

Consideration was not given to such restrictive conditions as recent

return from combat assignment or a short period remaining before the

end of commitment. Limitations on the usefulness of the early

8



distribution report were recognized by ODCSPER analysts and tl.. need

was expressed for comprehensive model coverage of the many deployment-

inhibiting personnel policies in effect.

Distribution of personnel to command elements, one of the five

functional areas of Army personnel management, was affected by

rotation policy. Many separate policies were involved. Only one

year of involuntary service in Vietnam was normally available from

a two-year or three-year enlistee. Career service men were allowed

to spend two years on family-accompanied assignments for each year

spent on unaccompanied assignment. It was too costly of travel and

job familiarization training to use a replacement who had only a

few months left to serve. Many assignment policies affected only a few

individuals each but together affected a significant number. Personnel

shortages in a particular grade or skill level were covered by sub-

stitutions from the next lower, or c.o9etimes from the second lower level.

These and other similar considerations made it desirable to model

more than one skill level in the same system and to make provisions

to monitor time in tour and time in the system.

Since the GMM monitored two time dimensions in each matrix node

and allowed the number of nodes to vary depending upon the systems Z

modeled, plans were made to use the GMM in a distribution-rotation

mass-flow model designed to provide maximum coverage of nondeployability.

THE DISTRO MODEL

Although an estimate of distribution capability was needed

9
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on the basis of number of persons available for assignwnt to

each command element - the lowest Army segment directly affected

by the central replacement system - a more efficient computer model

was achieved by dividing the rotation-assignment system into model IM

nodes on the basis of tour lengths and rotation resttictions: After .

system flous mere simulated between these areas, actual distribution

estimates could be made mathematically, considering the priority of

elements within the major areas.

Assignment areas represented in DISTRO sample problem were

Twelve-month short tour, STI ,

Thirteen-month short tour, ST2 -

Long tour, IT

Stabilized CONWS tour, SB

Other CONUS, e _A

Before overseas, Cl

After short tour, C2

After long tour, C5

After CONUS, C4

The Infantry MOS (lB), which was selected for the sample problem,

has three skill levels, 1lB1, 11B2, and 11B4. Within the two lower skill 2

levels, there are first term individuals under two-year and three-year en-

listments. Since representation of end-term nondeployability was required

in the model, it was important to provide separate nodes for the different en-

listment terms. A total of 40 matrix nodes was required to cover all combi-

nations of assignment area, skill level, and type of enlistment. The

10
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maximum size of any required matrix was 48 by 48, to provide occu-

pants of the CONUS tours at the beginning of the 24-month simulation

the possibility of remaining in the same tour the complete simulation

period. (The SIMWO I 0MM makes all matrices the same size.) See

Figure 3 for a tabular display of the nodes. Remember that each

node is a 48 by 48 matrix with rows representing months in assign-

ment, and columns representing months in the system. Measurement N

of time in the system for the career categories in the highest skill

level was not a factor under consideration by the DISTRO model.

However, the matrix node was required by the G4 concept.

Rotational and assignment flows are shown in Figure 4. In

addition to the flows in the figureDISTRO covers the flow from the 4

lower skill level MOS to the higher and the flow from first to subse-

quent enlistments. All three types of flow are under control of the

priority-of-fill rules input by the analyst. Actual rules used in the

DISTRO example are shown later in discussion of the sample problem.

Computer programs for DISTRO are written in FORTRAN for the

Control Data 3300komputer, with 32K memory. Two disks are required

for use as secondary memory. System simulations have required around

five minutes per month simulated.

Commercial designations are given in the interest of specificity
of information. Their use does not constitute indorsement by the
Army or by BESRL.
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DESMRIPTION OF THE DISTHO ROUTINES

The GMM contains an option, specified with the variable IDISTON, to

utilize an additional group of routines, called the DISTRIBUTION-ROTATION

Model or DISTRO. These DISTRO routines project distribution capabilities

of the personnel system being simulated by the GMM. As the GMM assigns

personnel to node clusters represerting tour areas, DISTRO determines how

many of these assigned personnel are deployable, or non-transients. At

the end of the GMM simulation, DISTRC accounts for other nondeployability

factors such as patients and prisoners. It then distributes the remaining

"deployable" personnel to smaller groups representing command elements.

This integration of the GMM and DISTRO routines to simulate the

essignment-distribution-rotation process is illustrated in Figure 5. Although

the logical sequence of the GMM routines remains essentially the same, the

interspersed DISTRO routines do slightly modify the assignment process by

introducing deployability factors.

The DISTRO application has one main subroutine or driver program,

called MAINDST. This subroutine has the same function in the distribution

process as the GMM driver program, MAINGM, has in the rotation-assignment

process - it determines the logical sequence of events. If the IDISTON

variable is positive, MAINGMI relinquishes control to the IMAINDST driver

subroutine. t, tur,, MAINDST either performs the necessary function or

relinquishes control to another subroutine. After the distribution cal-

culations are completed, MAINOMM regains control and proceeds with the

simulation.

-N
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VAINDST

HAINDST is a subroutine which consists of five sections with separate

entry points. Although all five sections are in the same subroutine, they

function as separate entities. In order to familiarize the reader with the

distribution process, each section will be presented and described in detail.

Section 1 -Entry INPUT

C
C SECTION I
C INPUT DISTkIBUTION PARAMETERS

ENTRY INPutT
READ 10?,9'PRLEvoIsum
DO) 18 I=1.NPRLEV
ISTART=T*N.T-NTe1
ISTOP=I*NT 4

18 READ l1,PRIO(JJ=ISARTLSTOP)
INPR=I SUM+NT
READ 102' (3RP1NPR(I),I=jINPR)
READ 1029INCRNOOE(1),I=1rjT)
READ I 02,NiUMELEt4,NUMMAT
READ 10?' 04ATGRPS (I)91=1 .NUMELEM)

C READ 1029fBEGROWU)ENDROWI)BEGCO(I)ENCOL()....INUMMAT)

PRINT 103
PRINT 105
PRINT 106
J=O0
DO 16 I=1.NUMELEM
IF(MATGRPcq(I)*EG*0)60 TO 14
J=J,1
PRINT 109,MATGRPS(I),REGROW(JENORw(J),eEGCOLcJ),rNDCOL(JI
Go To 16

14 PRINT 110
16 CONTINUE

PRINT 104. (J,PRIO(J)9J=I9ISTOP)
RETURN

Prior to the month by month simulation within the GIMf, Section I

inputs distribution parameters. This input consists of seven cards, each

containing different variables. Table 1 shows the format and contents of

16



Table 1

Parameters Input for DISTRUa

Card 1. (1 Card) Fa1MT (4012)

NPRLEV, ISUM

Card 2. (IfPRLEV sets of Card 2) FORMT(8F1.4)

(IPRIO(J), J 1 , MT) -

Card 3. (1 Card) F0RMAT (i0i2)

(GRPrINPI(I), 1 1 , INPR)

Card 4. (1 Card) F~iMW (I4I2)

(NCRrIDE(I), 1 1 , NT)

Card 5. (1 Card) F0RMAT~(4012)

MELEM, RUwa.T

Card 6. (1 Card) FORWLTQ4OI2)

(kMALGPS(I, 1 1, NUMLEM)

Card 7. (1 Card) FCMRT (4012)

(BEGRCV(I), ENDRad(I), BEGCOL(I), aNDoL(Ii, 11, NMMT)Z

SDISTRO Parameters Input following Card 1 of GM64 setup.

1AN
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these seven cards; the specific variables are defined in Table 2. These AN

parameters determine the characteristics of the total distribution process

by describing the nodes which will be jointly distributed, as well as

the nondeployability factors. For example, they specify the rows and

columns of each matrix node which will represent transients. Since

transients are not deployable and cannot fill requirements within command

elements, they must be eliminated from the node cluster distribution totals.

Section 2 - Entry ISUHAR

- C

C SFCTION 2
C CALLS SUBPOUTINE SUMMARY wHIC:I OBTAINS TOTALS

ENTRY ISUMAR
INfIV=IN1lT=0
CALL SUMMARY(NUMELEMINDIVINTOT)

C CALCULATE MAXIMUM DEPLOYABLE AVAILARLE IN TnUR AREA
J=O
IcUM1=J=0
DO 21 I=I.INPR

IF(GRPINPP(I ).GT.O) GO TO 17
J=.)+1

MAXUEPL (J) =0
Go T0 21

17 ISUMI=ISUmI+.
MAXDEPL(J)=MAXDEPL(J) .GRPSUM(ISUM1)

21 CnNIINUE -J

PRINT 117.ISUMI*J
RFTURN5

Section 2 calculates the total number of deployable personnel, defined

as nontransients, within each node and node cluster. The node deployable

total consists of all personnel within the matrix node minus personnel in

the rows and columns representing transients. The node cluster totals

represent personnel who are to be distributed as a single pool, e.g., llBl's

in the short combat tour area.

A



Table 2

Definitions of Variables Input to DISTRO
Input

1. NPRLEV Number of priority of fill levels.

At each level minimum fill percent- A
ages are applied to each node or

node cluster requirements to deter-

mine the number of additional per-

sonnel needed.

2. ISUM Number of tour areas to be distri-

buted. (e.g., ST2-llBl = one tour area)

Number of fill percentages per fill

level. N = the number of nodes or

node clusters.

4. PRIO(NT) Percentages of fill for node or

clusters which are input for each

fill level and which act like

minimum fill rates.

-. INPR ISUM+ T

6. GRPINPR(INPR) Vector designating the tour areas

within priorities. A zero designates

a new priority group, consisting of the

tour areas following the zero. The

number of priority groups = the number

of zeroes.

19



7. NCRNCE(I) Vector of critical nodes. A "1"

designates that the node corres-

ponding to that element is a critical

node which must be filled to the

initial fill level regardless of other

lower priority node demands. A "0"

designates a noncritical node which can

be filled only as long as the other

nodes maintain their minimum fill leves.

8. NMELEM Number of elements in the 19TG

vector.

9. IMUNAT Number of matrices of vectors which are

to be suzd individually.

10. WtTGRPS(NUMEL) ;'ectr determining which matrices or

vectors are to be su ned individually

and which aggregate sums are to be ob-

tained. Each matrix is suid in the

order listed in the vector. Uron read-

ing a zero in the vector1 the program

calculates an aggregate sum of all matrices

-since the previous zero.

3.. BEMOW(NtUM&T) Vectors which determine reppectie in-

ENDROW(N MWT) clusive raw and column bsmdaries for

NUOL(NWOT) matrices to be suined.

ENDCOL(MRMT) BEMOW = first row of matrix

EDRWO = last row of matrix

BEGCOL = first column of matrx I

ENDCOL = last column oi" matri

2o



These boundaries exclude personnel

in areas of the mtrix which repre-

sent transients.

12. PA(ISUM) Patidnt or nondeployability rate

for each tour area. This percentage

is subtracted from the tour area non-

transient sum prior to distribution to

the commnd elements.

15. NCAT Number of command elements to which

a tour area is distributed.

14. IDNC(NCAT) Identification or labtis for commnd

IDNCl(NCAT) elements within a tour area.

15. RATE(NCAT) Rate of fill for each command element

or percentage of authorizations for

the command element which must be

filled.

16. NAUCAT(NCAT) Authorization for each comnand

element for a time period.

i
I I

21
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Section 2 caluclates these node and node cluster totals twice within

the simulation of each time period - once prior to making any assignments

and once after all assignments have been accomplished. -The first totals

of deployables are used during the assignment process to insure a minimum

number of deployable personnel within each node cluster. The minimum

level of requirements is compared with the variable MAXDEPL, the maximum

number of node cluster deployables, in Section 4 of DISTRO.

After all assignments have been made, the deployable totals are again

calculated and stored on disks for use at the end of the simulation. These

latter totals minus other nondeployability factors will be distributed

to specific command elements.

Section 3 - Entry MODIFY A
C
C SECTION 3
C MODIFICATION OF REQUIRFMENTS FOR TIME PERIOn

ENTRY MCDTFY
J=LFVEL*NT-NT
DO 6 I=l, ,T
MIN(I)=O
J=J+l

IF(IFILL-1)9,10
9 NEEDS(I)=NED(I)*PRIO(J)-ACT(I)

IF(NEEDS(T))3,4,4
3 NFEDS(I)=i

Go TO 4
10 NF(I)=NEE'I)*PRIO(I)-ACTUAL(I)

IF(NE(1))I1,4,4
11 NF(I)=O
4 IF(MAXDEPi (I ).LT.NEEDS(I ))MIN(I )=I
b CONTINUE

IF(IFILL-I)12,13
12 PRINT 107(INEEDS(I),1=1,NT)

PRINT 112.(NED(I),I=1,NT)
PRINT 1139(ACT(I)*I=1,NT)
ISTART=LEvEL*NT-NT+1
ISTOP=LEVFL*NT
PRINT 114,LEVEL,(PRIO(T),;=ISTARTIcTOP)
PRINT 115.(NCRNODE(I),I=,NT)
PRINT 1l6.(GRPINPR(I),T=IINPR)
GO TO 5

13 PRINT 108.(INE(I),I=1,NT)
5 CONTINUE 22

RFTLJRN



In order to prevent the higher priority nodee from completely

depleting the lower priority nodes, MAINDST inputs several levels of fill

percentages. The first level of percentages represents a minimum manning

level which must be filled for all node clusters, if possible. Successive

levels, which may be higher, must be filled only if personnel are available

above the minimum manning level. Section 3 multiplies these fill per-

centages by the node cluster requirements to obtain the manning levels

which will actually be filled. Control then returns to the MAINGHM which

attempts to fill these requirements. After the first level has been

filled, 3ection 3 again modifies the original requirements, this time

using the next highest percentages until the last level has been filled

or until no more personnel are available for assignment.

Section 4 - Entry MINIMLPf.

C
C SECTION 4
C MAINTAINS MINIMUM LEVEL IN TOUR AREAS

FNTRY MINTMUM
IOEMAND=NFEDS(MATOUT)
IF(NCRNODF(MATIN).Eu. 1) GO TO 25
IF(MAXDEPi (MATOUT).LE.IDEMANL)) GO To 20
IF((MAXDEPL(MATOUT)-SYST(MtLEN)).GE.IDEMAND) GO TO ;5
IOVER=MAXFnEPL(MATOUT)-IDEMANO
IHOLO=SYST(M,LEN)-IOVER
SYST(MLEh0=IOVER
GO TO 25

20 IHOLD=SYST(MLEN)
SYST(MLEN)0=0
MTN(MATOUT)=l

P5 CONTINUE
RFTURN

Section 4 maintains a minimum number of deployable personnel within

each node cluster. The node clusters cannot be depleted below this level
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unless minimum manning levels within the critical nodes cannot be filled.

When a node has been depleted to its minimum manning level, a flag variable,

called MIN, becomes a positive number. This flag signals the search

programs in the G!M, called FILUP and LOCK, to stop searching in this

particular node. This signal can be overridden only if personnel are

needed to fill up to the minimum level in critical nodes.

Section 5 - Entry IADD

C
C SFCTI N

C CALLS SUBPOUTINE ADDUP WHICH DISTRIRUTES NOnE CLUSTFRS AMONG
C SPECIFTC DISTRIBUTION AREAS.

ENTRY IADn
CALL ALLOCATE
RETURN

At the end of the simulation, 14AINGMN transfers control to Section 5

of 1AINDST, which in turn calls subroutine ALLOCATE. Subroutine ALLOCATE

is the real core of the DISTRO routines; it actually distributes the

deployable personnel within each node cluster and time period to specific

command elements. This distribution process is illustrated in Figure 6.

Given the number of nontransient personnel calculated in Section 2 of

MAINDST during each time period and the percentage of other nondeployability

factors for each node cluster, and given the command element authorizations

and fill rates, subroutine ALLOCATE distributes the deployable personnel

to their respective command elements.

In order to accomplish this process, subroutine ALLOCATE inputs five

different types of cards listed in Table 3 and defined in Ta'ble 2. This

'141
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FIGURE 6. THE DISTRIBUTION PROCESS IN DISTRO
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Table3

Data Input for DISTROa

Card 1. (1 Card)T F (8iio)

ISUM sLTS CF MS2, 3, and-4.

Card 2. (1 Card) FaMlT(15.. %lo(A4,A3))

NCAT, (IDNC(JT), IDNc1(J), j 1, MA&T)

Card 3. (1 Card) FtMAT(16F5.I4)

(wRxT(J), J= 1, ?W&T)

Card 4. (IASr Cards) FORA(8ilo)

(NAIRCAT(J), aT lp1 NCAT)

a
DISTRO Data Input folloiis Card 9 of G14 setup.
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data input describes the command elements, their fill rates, and authoriza-

tions. Also input are nondeployability percentages for each node cluster.

These percentages represent patients, students, and other nondeployables

except transients.

The Distribution process in subroutine ALLOCATE, which is flow-charted -l

in Figure 7, will be briefly described. The number of deployable personnel

within a node cluster (D) equals the product of the nontransient personnel

in that node cluster times one minus the percentage of other nondeployability

factors for the node cluster (1-PA). This number, D, must be distributed

to command elements which have certain requirements. The total requirements

(A) to be matched against D personnel equal the sum of the individual

command authorizations times their fill rates. Thus, the problem is

simply to distribute D personnel to fill requirements. If there are

enough personnel available, i.e., if D is greater than A, then each command

element receives its total requirements and the remaining personnel are

surplus. Normally, however, manpower requirements exceed the manpower

resources, i.e., D is less than A. In this case, each command element

receives only a proportion, D A, of its requirements. (This process is

repeated for each node cluster in each time period.) The SIMPO II version

of DISTRO will modify subroutine ALLOCATE so that it will distribute all

personnel based on the world-wide availability.

The DISTRO output presently lists the following details:

1. node cluster

2. time period

3. node cluster nontransients

27 3
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4. node cluster nondeployability

5. node cluster deployables (D)

6. command element

7. command eleMent authorization

8. command element fill rate

9. number allocated to command elements

10. surplus

Other information can be output ac userts demands.

A

i
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DISTHO SAMPLE PROBLEM

To expect a computer model, based on broad estimates of

parameters and system characteristics, to simulate any system

accurately is to expect the impossible. In order to output

accurate detailed data meaningful to management, the user. must

provide at least as detailed and accurate a data base for input

to the model. ODCSPER CAD has spent an extensive amount of time

providing the limited information we now have available for this

sample problem. Nevertheless, the data input still contain many

gaps. Thereareno data on the time spent in the assignment area

or on the time in the service for overseas personnel. Only a

gross inventory of components (AUS and RA noncareer versus RA

career personnel) within each MOS in the command elements is

available, etc. Since the detailed input data me-difficult, if

not impossible, to obtain at the present time, the systems analyst

has made some aaumptions about the available information in the

development of data for this demonstration problem.

SYSTEM DESIGN

The system to be modeled covers eight assignment areas of

the Infantry MOS family, liB. Within this MOS family, there are

three skill levels: llBl, 11B2, and 11B4. These skill levels

can be further classified by components of AUS and RA noncareer

personnel in the llBls and llB2s and RA career personnel in the

llB4s. In order to model all combinations of these eight assign-

ment areas and five skill level-compon-3nt categories, 40 matrix

30
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nodes are defined (see Table 4). Each node represents one

component within one MOS skill level in a specific assignment

area. Within the GMM-DISTRO computer routines, the nodes are

identified by both a node number and a node reference number.

Table 5, printed as part of the computer output, lists the total

number of assets in each of the eight assignment areas, referred

to as node clusters, and the assets in each of the 40 individual

MOS-component areas, referred to as .nodes.

In order to spread the assets throughout the time periods

in the individual nodes, the personnel are assumed to be evenly

distributed throughout the length of the node. For example, of

the 9944 assets within the first node (STl-llB1-RAs), 904 people

are placed in each of the eleven time periods in the node. Time

in the service is assumed to have a correspondingly even

distribution.

Within each of the 40 nodes, the personnel assets are

input by the amount of time which they have spent in the tour,

or assignment area, and in the system, or service. Row and

column coordinates, representing these respective time dimensions,

locate each group of personnel in the node. Using program FILL,

these coordinates and the number of people located in the position

by the coordinates are written onto a perzanent storage disk from

which they are input to a temporary storage disk by the Tour Deck

Setup cards (see Figure 8 for the complete problem data setup).

31
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TABLE: 4

TOUR AREA DESCRIPTION FCIR GNM-DISTRO SAMPLE PRaBLEM
ASSGN. TOUR AREA MOODARE NODEAREA SKILL REFERENCECODE NO. TYPE CODE NO. LEVEL COMPONENT NODE NO. NO.

1 ST 1 1 liBi RC-RA ,

NC-AUi 2 1,2
2 12 NC-RA 3 1,3

NC -AUm 4 1,4
3 11B4 CARE 5 1,3

2 ST2 4 ili NC-RA 6 2,1

NC-AUS 7 2,2

5 11B2 NC-RA 8 2,3 -

NC-AUS 9 2,4 V
6 1B4 CAREER 10 2,5

3 LT 7 1ni NC-RA 11 3,1

NC-AUS 12 3,2

8 11B2 NC-RA 13 3,3

NC-AUS 14 3,4

9 11B4 CAREER 15 3,5

4 STAB 10 11lB1 NC-RA 16 4,1

NC-AUS 17 4,2

UB2 NO-RA 18 4,3

NC-AUm 19 4,4

12 11B4 CARE 20 4,5
32



Table 4 Cont.

ASSGN. TOUR AREA MOS NODE

AREA SKILL REFERENCE
CODE NO. TYPE CODE NO. LEVEL COMPONENT NODE NO. NO.

5 C 13 113i NC-RA 21 5,1 I
NC-AUS 22 5,2

14 11B2 NC-.PA 23 5,3

NC-AUS 24 5,4

15 11B4 CAREER 25 :),5

6 C 2 16 11B! NC-RA 26 6,1

NC-AUS 27 6,2

17 1132 NC-RA 28 ,

NC-AUS 29 6,4

18 14 CAREER 50 6,5

7 C 3 19 11B1 NC-RA 31 7,1

NC-AUS 32 7,2

20 11B2 NC-RA 53 7,5

NC-AUS 34 7,4 43

21 11B4 CAREER 5 7, 1'

8 C 4 22 11I NC-RA 36 8,1

MO-AUS 37 8,2

23 1132 NC-RA 388,

NC-AUS 39 8,4

24 114 CARER 40 8,5

33
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Table 6 shows the locations of all personnel at the starting

state of the system. The printout gives the time in the service

and the time in the tour, followed by the number of assets in D
each nonzero element in the node. For example, in the first

node, there are 904 people in their sixth month in the system and

their first month in the tour, 904 in their seventh month in the

system and their second month in the tour, etc.

Parameters and control vectors input to the GMM are pre-

sented in Table 7. The simulation of eight assignment areas 4

(node clusters) and 40 assignment area-skill level-enlistment

groups (nodes) will run from month one to month four. Flow

rules include 218 priority-of-fill rules, 48 initial and 20

final transfer rules, and two last resort rules. The LENGTH

and OUT vectors respectively specify the length of service

and the loss rates for each of the 40 nodes. Vectors, which

are input at the beginning of each time period, are tour area

requirements (NEEDS (1)-NEEDS (4)), and input from outside the

system (IOS(l) - IOS(4)).

SYSTEM FLOW

The data to which the GlM4-DISTRO simulation is the most

sensitive are the flow parameters and rules. These parameters

determine how closely the simulated system reflects the real

world situation. Careful design and thorough systems analysis

must precede this part of the data preparation. For this

-A 1
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TABLE T

GMN INPUT FOR SAMPLE PROBLEM

P'RADETER NAE VALUE INUPTi.

ID A2

14TOUR 8

ITT 40

FIRST 1

LAST 4

IFILL 0

N~P 218

MAXSUB, 5

CIOS 2

MAXLEN 48

LRT 2

PDW 1.00

IDISTON 1

IPUNCH 0

NOTT 68

NCFIRST 48

NOLAST 20

VECTCi. NAE ELEMENTS IN VECTOR L

NEEDS(1) 53505 7836 14079 7385

7934 6081 1002 0

lements in vectors are presented in a row by row order as they
were input for the sample problem.
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Table 7 cont.

VECTOR NAME ELEMENTS IN VECTOR

InEDS (2) 53505 7715 14308 7428

7965 6100 996 0

MEDS (3) 53505 7473 14537 7472

7996 6119 991 0

NEEDS (4) 53505 7473 14766 7515

8027 6138 986 0

Ios(i) 4450 "50

Ios(2) 4450 4450

T0S(3) 2575 2575

IOS(4) 2575 2575

LENGTH 12 12 12 12 12 13 13 13

13 13 36 36 36 36 36 26

26 26 26 26 47 47 47 47

47 47 47 47 47 47 47 47

47 47 47 47 47 47 47 47

OUT .2134 .0970 .1090 .0656 .0892 .2134 .0970 .1090

.0656 .0892 .2134 .0970 .1090 .0656 .0982 .2134

.0970 .1090 .o656 .0892 .2134 .0970 .1090 .006506

.0892 .2134 .0970 .lo9o .0656 .o892 .2134 .0970

.lo9o .o656 .o892 .oooo .oooo .oooo .ooo .oooo

1
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s ..mple problem the BESRL scientists worked closely with

ODCSPI'R CAD. The complete set of flow rules use in this

demonstration run, however, has not been verified by CAD. J

Promotions, or horizontal movements, between MOS skill

levels are reflected in the initial transfer rules. In the

example shown, the following transfers occur:

* At the 17th time period, 90% of the !lBls are
promoted to the _lB,.s.

* At the 21st time period, 90% of the llB2s (71A) and
P of the llB2s (AUS) are promoted to the llB4s (RA);

1-A of the remaining llB2s (AUS) and 1 % of the
131s (AUS) are lost or transferred out of the system.

* At the end of the 55rd time period, l00p of the liBls
(W) and llB2s (RA) are lost to the system.

.:i order to reflect these horizontal movements, 45 initial

zransfCr rules were generated as shown in a computer printouz,

T -ble 8. The user must input a separate rule for each node

,o node movement. In this demonstration run, transfers, or

horizontal movements, were not made in the COIedS after COUS

(C3) and the CONUS after STAB (C4) tours.

The following rules of vertical movement, flow between

assinment area nodes, were modeled:

1. Movement time from receipt of orders to movement
is three months includiruz one month transient
time, i.e., from the time a group is ordered to
the ST, three months will elapse before they arrive
in the ST.

2. Two months delay from graduation from AIT until they
can be ordered to ST. (TIfus for individuals ordered 4
to CO1JS and then to ST, total time to reporting is
five months, combining remarks 1 & 2.)

5. Transient time for moves from overseas to CONUS is
one month.

IN
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TABLE 8

INITIAL AND FINAL TRANSME RUL.SS

TOTAL TiAvaSFEIS 63 INITIAL TRANSFERS =48 FINAL r"N~Svtk,

.900 :q).j 19 AFTZE4 17 TI:4E PEJOES fJ. 1.4 AFTER1 0 TIME Sm~
.900 ,_dm 291 AFI:.1 17 fimt PE410,JO) TO e.3 AFTER 0 TIME 'eE-: ..

.90 4J1"1AFE 11 TIME PERIOOS TO J,3 AFTER 0 TIME iE11-
.900 ZR)M 392 AFT=E4 11 TIME PERIODS TO 3,4 AFTER~ 0 TIME VE1,

.900 Z:4M 492 AFrE( It TIML PER4IODS TO *,4 AFTEfR 0 TIr4E WEJI-- 1
.9ti It . 4T~1 TI.'iE: PE410OOS TO 3,3 AFTER 0 TIM-E eE-:-

-91 81 5 1 %1 I'iIA5_
.900 --RJM 691 AFTE4 17 rIME PERIODS TO b,3 AFTER 0 TIME r E: !U.
.900 ZR)M 6'2 AFrrE4 LI TIME PERIO~)S TO 0,4 AFTER 0 TiNE eERIULS X

.900 --R)M 2.3 AFTE4 21 TIME PEP.I'Di TO e,5 AFTER 0 TIME tEiu-
*900 7R.M 303 AFTZ4 21 TIME PE4IOOS TO 3,5 AF TER 0 TIME "5ER&Uui W

.900 rR~M 5.3 AFT 4i 21 TIME PERIODS TO S.5 AFTER 0 TIME 15ERIUU ,

.900 =RJM 6.3 AFTEA 21 7IME PERIODS TO 0,5 AFTER U TIME PE'RIVUS~
A5,L -.2d2&l,ALT E ?11f TIE.PEawULIStiI .5SAF-TFN .J..tIE.EP LjbS
.050 uiTR"4 ' AFTr 1. 21 TIME PEPIOS TO 2.5 AFTER U TIME 'PERICO'S
.050 R)m 3.4 AFTE .21 TImL P~ERIODS TO 3.5 AFTER 0 TIME 'VER IUL
.ai 449 Fr - I14 i2ERTiDSIT kJ.SAE"D.IIME.ER jbiJ$
.050 zRJM 5*4 AFTr4 21 TIMfr PERIODS TO 5,5 AFTER 0 TIME FERIOL, _W
.0oS -RJM 6.4 AFTE4 e1 TIME PERIODS TO 6,5 AFTER 0 TIME IPERI0IjS T

.010 :,43m 2.4 AFTE4 del TIME PERIODS To 0.0 AFTER 0 TIML I'ERi~US

.010 fW)M 3.4 AFTE4 21 TIME PEPIDIJS TO 0.0 AFTER4 0 TImE ER 10,5

.010 rRJM 5.4 AFTE4 Ae1 TIME. PERIOS TO 0,0 AFTER 0 TIME IFE4.uIO

.010 ZRJM 6.4 AFTEI 21 TIME PE"IOoS To 0,0 AFTER 0 TIME PEAIOj.
.,.o~RJ1i2~I £ 2IUE~E Wo 00.0~.AJ~tO.TI ME. rERIdJL.-

OLO rR)M 2.2 AFTE4 21 TIME PEPIODS TO U,0 AFTER 0 TIME ~E 1v
.010 :RJM 3.2 AFTZ4 21 TIME PERJOOS TO 0 ,0 AF TER 0 TIME IE R I Ch

! ~ ~ ~ ~ ~ ~ ~ i f)A2 4LE 2J1Li±WiL. .0_..AE.ELAI IMItE..YER I (h
.010 4R)m 5.2 AFTE4 21 TIME PERIODS TO 0.0 AFTER 0 TIME PERI0-,z
.010 :A.)M 692 AFTE4 Zi TIME PERIODS TO 0.0 AFTER 0 TIME t. E 1OLUS

1 2 1 _L..AF LE i__.3_1iEPE.&IOSJtLG.0 .TJF- ..l!A E PM E1I 0VJz,
.010 7RJM 29 AFTE4 4 TIME PERIODS TO u.0 AFTER o TIME ilEdIuz)
.010 fR)M 391 AFTE4 Jj TIME PERIODS TO 0.0 AFTER 0 TIME EkIouz

.010 rR3M 5.1 AFTE4 33 TIME PERIODS TO U.0 AFTER 0 TIME IPERIDUS
*010 :M.JM 6.1 AFTE4 53 TIME PERIODS TO 0,0 AFTER o TIME ?PERIOt)

0JL~d~i,.3...,EY "R3 TLiI DS-lI.-F..IE-DTIME.YERIOVS
.010 rk.)M 2.3 AF TER 44 TIM4E PERIODS TO 0,,0 AFTER 0 TIME tPERN1,3
.010 rR)M 3.3 AFTE4 3j TIME PERIODS TO U.0 AFTER 0 TIME tERIUL -

.010 -R)M 1 91 AFTFR A3J..ELODi TUjLLAF~~TF _1LmeEROL,

.010 =RJM 593 AFTE4 Sj TIME PERIODS TO 0.0 AFTER 0 TIME P'ERICVt)

.010 I43m 6.3 AFTE4. 33 TIME PERIODS TO 0,0 AFTER 0 TIME tPERIOVS
La TI7. I .~..IE.E III
1.000 ZR)M 1.2 AFTE41 13 TIME PERIODS TO b.2 AFTER I TIME P'ERIUL'S
1.000 fRJM 1.3 AFTE4. 13 TIME PERIODS TO 6,3 AFTER I TIME t'E.IOL~i
-t,000 ZRJM 1,4 AFTF 13 TIMF PFER l10.t6. AEFRI 1XFL~ERIOLi 2
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1.000 rR)M 2.1 AFTE4.- 14 TIME PEAJOOS TO 6,1 AFTER I TIME iVERI0LU3

..J."DJ.ZJ3M 297 AF TER 14 TIM~E PEIOD.SJD..L.2AE~TEJCL.I 1KE._ER IULi
1.000 fR3M 2.3 AFTE-. 14 TIME PERIODS TO 6f3 AFTER 1 TIME I-EqIoL:
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1.000 rR3M 495 AFTE3. eb lIME PERIODS TO 8,5 AFTER 1 TIME IfERIOUS
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4. No movement between STs.

5. Long tour first term assets in Europe must serve
six months before they can be sent to ST.

6. No one stays in any command longer than 36 months.

7. Alaska and SouthCom are not part of the sustaining
base.

8. STRAF I forces are deploying units and are not part

of the sustaining base.

In order to cover tnese movements, the following general p.Liori-

ties of assignment were developed with three priority levels of'

fill, r r2, and r5.

nTO FOM AFTER

1. ST1 and C4 0

r* ST2 Cl 5

C3 25

C2 25

SB 25

SB 18

C3 18

C2 18

C3 12

2. LT* r C4 0

Cl 5

C3 25

C2 25

44



INTO FROM I
SB 18

CS 18

C2 18

03 12

C2 12

3. SB ST1 12

ST2 13

LT 36

C2 251

C2 18

C2 12

C3 25

C3 18

C3 12

C2 3

C3 3

4. C2 SMi 12

ST2 13

5. C3 LT 36A

Test: Add Cl, C2, C3, and SB for months K through the last

month mius the number of months transiency simzulated.

(Where K =no. months transiency at the first of the45I
I 101
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tour + 1.) If the number in the CONUS to,'rs is less

than ri * the tour authorizations, stop searching. If

these tours have more than r* the tour authorizations,

or if the ST2 and/or LT are critical node clusters, con-

tinue searching until the ST2 and LT assets equal 100%

their authorizations.

INTO FROM

6. ST2 (up to C4 0

100%) Cl 5

C3 25

C2 25

SB 25

SB 18

C3 18

C2 18

C 3 12 3

7. LT (up to Cl 5

C2 25

SB 18

C3 18

C2 18

C3 12

4 I
2-A



Preparing these general priorities of assignment for input

to the computer model requires further specificity of the move-

ment between individual nodes. To demonstrate the complexity

of developing these detailed priority-of-fill rules, Table 9

lists the 218 rules input for this simulation. For example,

35 rules are needed to specify the flow into the STI area. It

is important to note that the orier in which the priorities are

specified determines the flow in the system. The order can

reflect subtle assignment procedures, as well as an assign-

ment area priority hierarchy. It is crucial, therefore, to

have e close interaction of the systems analyst and the mili-

tary personnel in order to validate these rules of flow.

The 20 final transfer rules (see last 20 rules in Table 8)

in this problem take care of the returnees from the STl, ST2,

LT, SB, a.d Cl tours who are not needed to fill requirements

in other tour areas. These personnel eater the C2, C3, and

C4 tour areas.

The Last Resort Tour rules move to the Cl tour area all

new system input which is not needed to fill node requirements.

In this sam.le problem, only two rules are employed (see the

last two lines of printout in Table 9).

DISTRIBUTION IYTA

Since all personnel available for an assignment area are

assigned without regard to their component or time of enlistment,
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TABLE 9
PRIOxcemoJUL IRMO iFi BAWLS PRCSLE

tILL b'I34IS FOR S14ULATIONA &

I 9is SMl 9MJf@ IT19 j- I
1'.U I';4cc N t F134 * AFTER 1KRIgOS INTO 1. 2 movEmE.,d TVPL 0 A
JJo =4kLNT FR3* #q 3 -AFTER OPERIGOS- INTO It 3 NOVENEM.T TYPE. 0

_I!If errf 'tNT -vita as & E- *~l INTO 1- 6 No l-Fit -4---
IOUi PERCENT ~rp~a .0 AFTER OPERtOOS INTO it 5 NOVEMENI TYPE. 0A

IOU Prlict"T FR3,41 A. AFTER toPERIODS INTO It I MOVEMENT T1Pt ij
-u~ _z T0 C031& ;p AFF- 5AF~yns- - ""o 10 2 movEmEmr-Tyerto-

iOu P:d4iNT FR3.11 bt I AFTER abPERIODS INTO Is M0VtMN[ TYIPL 0 .
IOU Pz.ACE%@T FRJ-V 6. a AFTER 2SPERJOUS INTO is e MVEMENT TYf't 0

IUD P qctNT FR3s 4# it AFTER 2SPERIOs INTO It 2 NOVLH.NT TYP. 0
IOU PI-RiUT FR24i 4. 1 AFTER IuPERlOOS IN~TO 1. I MOVtLNdT TYPL 0

-- AF*TER I AgER00p, Jua--o kj40vtENL41 TP
!UU P:A~tNT Fk3-la 69 1 AFTER lutPEHiouS lt.Tb 1. 1 HoUVI.L.'r Tyr 0

of) P:AtVT CR- at a AFTER 1aPENTlOOS IN70 1. 2 MUtL.4 T)Pt 0
T ww : . a Arlv _______IIA _UL~: t-TYr U

100 Pit.CNT FRJ41 be * AFTER bPEHIOOS INT. 14 4 PMuftMENT TW'I-L 0
IOU PrIZLNT pfl)4I b. 3 AFTER 2bPERIOOS INTO 1. 3 140VEHLVT Tyvt 0

IOU PE.'dCET FRJ4: 4. 3 AFTER 2bPEHluvS INIO 1. s 4IuVtt.%T r yL 0
PiOPrZN R:141 *.4p AFTER 22PE~ious INTO It1# 4 NuiML'r IYf'L 0

1400 PEZET PR341 4. 4 AFTER 1dPERIOUS INtO It 4 AUVLEmf~ TYPL 0
1oo PZiZLNT FR3. it .3 AFTER lUPERIODS INTO 1, 3 MOVEMENT TYPE. 0
100 P--CN Rj.4 & rV ~~WSt4O,4 'U .TYPL. 0
ILJ too0AtNT ~ R). So 6 AFTER !6PEmIOs INTO 1, b MOvt"E4T TY-t 0

la .4ET FRJqlz 7. 6 AFTER 26PERIOoS INTO 1, 6 NCVL~tmr TIPt u
I V IU P .mr FR34 6, 0i APTFO 26PIJ &ihfir 11 6; .J~~t
loo Pr-Rt.NT vRJ%4 4. 5 AFTER 2SPERIOoS INTO is 5 MlUVLME.1T TYPE 0
100 VzAZLNT FR1)c49-* AFTER 1dPERIGOS INTO 1. 5 MOVEMNT tYPL 0

LO lufl--7 4 L& AFTS IT 1, ft MOVLENT-TYPr. 0...
luu PzZLT FRJ41 09 AFTER lUPERIODS INTO 1. b MOVEP.EvT TYi~t 0 A
ju PiA:tLtvra rRm. ?. 6 AFTER 12PERIOgJS itNTO 1* 5 MUVtML.lr TIPE 0

0 VrR4~LNT IrRJ4, 89 2 AFTER oPERiodS INTO 2, 2 MOVEMENT TI'Pt 0
a PZCENT FR34, fit 3 AFTER gPERIOUS INTO 2, 3 MOVLMLNI' TYPE 0
u~erH:E"T FR~I 8, A Aryr.0aT.J iDFRZ, 2 4O)LYS...O

u RtN FJ4# as 6 AFTLR oPEi4IODS INTO 2, 5 qUVL~ltf TYPL 0
t~ PE-I:ENT FR)'4* S. I AFTER SPER!OuS INTO 2, 1 MoVtHEN4T 1Y5' 0

_0!rt ... EB' 6.2 S 2 AFTER .D2F0?nq idTj 2, 2 IVfL4LY..
dt FrAZNT FR34. 6v 1 AFTER 2bPERIOJS INTO 2, 1 MOVEMN'T TYP4 0
W) P4HZET FR341 bes 2 AFTER 2SPERIODS INTO 2, 2 MOVEMEN4T TYPc 0

~ ~ R34 *.2 ATER 2SPER~mo5 INTO 2.2 WvVtgTxt
bt, pgqztENT FfU-b 49 1 AFTER 2:aPERtoUS INTO 2, 2 M0VLPLIT TYI'E 0

tsb PzR._ENT FRJ-% bv 1 AFTER XSPERICOtS INTO 2. I MOVtMENT TYPi 0s
b5 P:"qENT FR34' be I AFTER__1UPERIOOS INTO 2. 2 VOVEEAT TYPE 0

os PERENT FRj*i b 2 AFTER bOPERIODS INTO 2, 4 MOVEMNT TYPE. 0

ub PEACENT FR-4 be 3 AFTER 2SPERIOUSO INTO 2, 3 MUVLt.ld TypE r,
--p PrCEXT FR2!& . AFTER 2';FRvniS IIJ~n 2 yjy fj

5 PE CENT F0R4 4. 3 AFTER 2SPERIOOS INTO 2, 3 P4OVMEal rypt 0
a$ PE.RCENT FR:,* 4, AFTER 2SMEIOOS INTO 2. 4 MOVEMENT TYft 0

Sb cfm PEIEN R34 4 I. AcTgR laMERUInl, Imn~f 2 3 VEME.TTYPkE IL
ab P-rR:ENT -FR3414, 4 AFTER I6PER1flDS INTO 2. 4 muL~v~'il TYPE 0Z
oK, PrkCtmT rR)46 *3 . AFTER lUPERIOUS INiTO 2. 3 M0VtE~imt TYP. 0

fl~.AfI _FAJmLL*AVJR..J. PEU... INTn Zo 4 MfVUIlf4 I IPt l
40 i! j At It If tila It I ill'a 110e 4 'e, "Mli 111 .11 11. ti

bb Pri4cENT FR2ft 7, S AFTER 25PERiOos INTO 2. b 4jvLvt' 7?PL 0
b PzI4:UET Fa34 6. s AFTER 2WPERIOeiS INTO a. b 4UvLf'v0 ITPt 0
db PERZENT FR34 .49 6 AFTER 'ISPERIOS AuTo z, to .euir.'EX' TYPE 0

__4--- &_Is dfv Ito 10b. q.jytMe.vI TYPL..O-
as Kteamlu We V 5 Wf -1MS.tniis ATO &. b 0iVtmEMif TYPIL 0
ob pCR~mw MeS- t 3  InU SI"$S we* ~ s.~ Yt-~

far *. -.. --

in tsw--2c U'tir lii. pvq *A d w relese luc
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Table 9 cont.

() PERNLNT FR)vii 8' 1 AFTER OPERTOOS ",INTO 3, 1 muvtNE"T TYPt 0
0 P_1HCLNT , RD-11,8s 2 AFTER OPERTOOS INTO 3s 2 MUVt.NLNT TYPE. 0
Q-~ltT RA__.4 AE1Ra_~ olp_ W4rofo -NJ 4 4AOVL.4L21ir-i1Pt-.---
0 P$EN4.LNT FRJMi do *. AFTER OPENTOOS INTO 3, 4 4uvr-mE.,r )Ypt. 0
U P--d"T FR~qI so :3 AFTER UPEH!OOS INTO 3, b MUVLMENT TYPt 02

_5vjijt-NT Wprw)l S. I APTER 5IEWu INTO 39 1
59) P--NCt.NT FR3~i !)t J AFTER tIPFR1ooS INTO 3. 2 MOvLMENr TYPE 0
59i PER~CENT FR)41 6, 1 AFTER 2bPERIOUS INTO 3, 1 MOVEr MYE o

-50 4' _-QtJT ---- Ti)-_b-. FTR_2PE44O --- W VMI -T YPC. --.
-u0 P,: CtNT -Ri 4. 1 AFTER 18PERtOOS INTO 39 1 MUvI.MENT TYPE 0
t)( P.14NT FNr 49 e AFTER~ JoPERlOOS INTO 3v 2 .MOVLM4~r TytI-~ 0

tiu P:R~tNT FRJ'1I be 2 AFTER 16PERIOOS INTO 3, 2 MOVLMN(~ TYPE 0
50 PEr(CET CR.%l be I AFTER 12PERIOUS INTO 39 1 M4OVEMENT TYPE 0

OP::. tNT. CR:)z'4L-b "_. Af.XER-_4PER,0OS. TNT4)-32 m)Wvtm,MEj r T YP.- -- 0-
:)U HIRCL'JT FR)'4I t, .3 AFTER 5PLRIOOS INTO 3, 3 MOVLMrNf IYPL 0
!)v P:1d1;NT P14J.4i t~q ' AFTLR ziPERIOuS INTO 3. 4 MUVLM~Af IYPL 0 J

t)U PZRZENT FR~2I~i b. 4 AFTER 2SPER10uS INTO 3, 4 . MOVLMEN1 TI'PL 0
t3O PtktNV Rf 7D4 Ai3 AFTE.R 1dPERIOUS INTO 3. 3 MUVtME4vf TyPt. 0

9 t) NT JLA. A-E4PER IOS IND_,4 _ MVL.MEJ t-T Y PL.-0
t30 I'L..N T FR)i~ 6, 3 AFTER. IiPERIOUS INTO .3, 3 140VLM*Ar ffVL 0
tit PitiCLN T VRJ'411 01 4 AFTER 18PEH IOUS INTO 3, 4 MOVL.ML't( TyPL o

hu VP.,-c:NT FRjr4Ii be 4 AFTER 12PERIoDS INTO 3, 4 MoVt.$ENT TYPE- 0Ji
50 P R LNT FRJ'it be 5 AFTER 5PERloos INTO 3, b MOVEMENT TYPE 0

P0 5Ct.~ AEE baH0S--INO3- OLE T YPL. 0--
m.N I-- T FR3-Ao 6,9 AFTER 26"ElHIaOS INTO 3, b MOVL.M..r TYPt 0

nO P_:ENT ;RJ4i 4, 6 AF..-R JdPE4R1OUS INTO 3, 5 MUVLMLIVI TYP.(

!) EZET Fjr eAFTERId ~PERILO)S INTO 3, 6 m4uvkmE.4r TYPE 0400 P--HENT FR)MI Is, b AFTER 12PERIOuS INTO 3, S ML'VLMENI TYPL (3

-- u.A-d- NI______ ~ ,i A EWEr) NO3 5 M E NT-
~0~LT FRJ,,Ii1 1 AFTER LdPEaIObS INTO 49 1 MOVt.ML)T 1YPL0

buP_-1tT R)s t2 AFTER 12IPERIODS INTO 4, 2' MOVEMEN'T TTPt 0
- (J~tJI....EL.~t...2.--' AcF ER 1WR6 -1 OVrME g --fY ~t-0-

60 P:-RZNT FR.)'i et d e.FTER 1JPERIOOS INTO . 4, 2 MOVEMENT TYPE 0

60 Pr~dCtNT FR1'li !q I AFTER 36PERIOUS INTO 4, 1 MOVEMENT TYPt. 9
b- u . P (t.L. R~ 4..-_._---MULL 1 -7 YPE- 0-

60 PERCLNT MRIMI b, 1 AFTER 2SPERIOUS .INTO 4, 1 MUVLHENI TYPt 0
60 p~lict'4 FRJ.i 0, 2 AFTER 2SPERIODS INTO 4# L2 MOVEM4ENT TYPE. 0

60 P7-HCtNT FRD-41 be e AFTER 18PER100S INTO 49 2 MOVEM4ENT TYPE 0 -

60 PrRctNT FRD'ii be I AFTER 12PERIOUS INTO 4, 1 MOVLMLNT TYPE 0

60 Pr-CZtNT R3mi It I AFTEA 2SPEIjOtS INTO 4, 1 MUvLMr TY .
60 PirCENT FQXI 1, e AFTER 2SPERTOOS INTO 4, 2 MUV.Mt-qfJ TYPt. 0

60 P--RCtLNT *F)'Ii 7, 2 AFTER JdlPERIODS -INTO 4, Z MOVLMENT TYPt. 0A
60 )H!.RZEN7 FRD~i ', I AFTER J2PERjaOS INTO 4, 1 I4OVL.4ENT TYPE 0R
6(1 P--RCT ... LI. A R, WIET(~ 1O4 OEET 4YpE-o
60 PiA~tNT FRJ-,i 6 be AFTER 13,PER 1(,)S INTO 4s, 1 MUVtJ*ArT TYPL 0
60~ ~tj N I d 1 J.41 6, 2 AFTMR IiPERrO4,5 INTO 4, 2 MUvLML-4 f TYPt 0

40 A :11 Fis'.ktIt L At 1 130-14 1 ra IIIS'r INTO 4, 1 MOi)VI tiI 41 1 YVL 11

*'.1: . AflER I2!PEHTOVS INTO 4, 3 MOVt.ME.3T TYPE 0
I0*.. 1. AF I~ i~l pEwiwos INTO 49 4 MOVILMENT TYPE 0

1 .1d e , e AFYLR 1.sPErRTo~S INTO 4s 3 Movmli~Nr TYPE 0
SQ -- ,i FjJ i!*OV __4QAF.PNT3PRIO-;INO 4--0- -

6 '-vr rojm's 3, 3 AFTER 36PERTODS INTO 4# 3 MOVL,4ENr TYPt 0
to40 ,;NT rR3'i .39 4 AFTER 3bPEkIoOS INTO 4, 4 M40VLMiENf TYPE 0
60 9-dL E-,h 3 A IT T 25 Os INTO 40 1 OEENr.4 0~E4.-
60 PEkctNT FR3411 6, 4 AFTER 2SPF.RTO0S INTO 4, 4 MOVEMENT TYPE 0
60 P--.'?:NT FR ),4 6, .3 AFTER ISPERIODS INTO 4, 3 MOVEMENT TYPE 0

A. AFR 18PpERMOS...4..,- 49-6 OVEVENT-T-YPE.-4O
60 P-:RCLNT FRJMI bt J AFTER 12PERIouS INTO 4, 3 I4OVLMENT TYPE. 0
60 PERCENT FR:)li be 4 AFTER 12PERIOUS INTO 4, 4 MOVL.HEN~I TYPt0

60 PERCENT FR~fI 7t 4 AFTER 26PERIODS INTO 49 4 MOVrMENT TYPE 0

60 PERCENT FRONi 79 .3 AFTER 18PERIODS INTO 4, 3 MOVE.MENT TYPE

60 PERCENT FRA 7, .3 AFTER . UPERIODS INTO 4, 3 MiOVL.MLNI TYPt 0
60 PrERCENT FRJ,,4 It 4 AFTER 14PERIOUS INTO 49 4 MOVEMENT TYP.' 0

AFrR APZHiL S-.-.2--. 4 fdQ MUVLML4TN .T.YPL-0

149



Table 9 coat.
60o P-q-NT FRH-4 79 4 AFTER JPERiooS INTO 4, 4 MOVLME~r TYPL 0
60 PNLT FR:it 3 ATR 3EID NO 4 MUVLMENT TYiPE 0

HoP..LNT FRJ~4i It 3 AFTER 13PERIODS INTO 4.s O~LN ~
-60 W~ZNT FJ4 ,S AIR lPNOS ITO 4, 4 MOVEMEr-TYPL-0-

o0 V:R LNT PkJ Is~ 6b AFTER 14PERIODS INTO 4, 5 MOVLME Jr TYPE 0
00 P-CLNT FeR.i,6 5 AFTER IjPEkTOOS INTO 4. 5 I40vE-MtLf TYPE o

b0 Pr-(.LNT 694 S. AFTER 2SPEH0OUS .INTO 49, 5 MUVLMEmr TYPt 0
6,0 Vi:J-L'T Fhj-t. 7, S AFTER 1dPERIOOS INTo 4, b '4OVt.ML,'4 TYPE 0
60 P-4.tT. -- 13.E.r TkdA41EIA)O.q. NTO a: i U-UVLtt*.df -T YE ---
60 P: -;.'4T MR.)' 6,9 AFTER 2bPERIOO)S INTO 4, b MOVtMENJ TYVO 0

00 P-CiLtT F'Rj4. 79 b AFTER .PEHIOOS INTO 4t b 40VtMN,' TYPL 0

t) p:CLNtT PR)'I 1 6v AFTER 1JPERIOOS INTO 6. 5 M40VLMEN. T YPt 0
00 P ~Zt-NT FRJi ' b AFTEN 1.PERTOOS INTO 49 b MUVLMEN(Jl TYPt o
t) 1.) P :.4t 1T --- FR.II) .vd..4%E3----.EiX 4ER4OUS -4NT10O-6 2....OV LM E -N r-- T YPL -0--
b0 P LEN T FRD'li 1, . AFTER 12PERHIOS INTO 6. 3 MUVot*.vr rYPL 0
b0 P - :tN T R 1, 4f AFTER 13PERTOOS INTO 6, 1 MOVLMHENT TYPt 0

- 0~: LT R11L, UV..ALMR4EAI r- f wE~C-.
D0 PZ'-C-NT PJ 1,4 4s AFTER 12PERIoUS INTO 6, 3 MUVoMENq r YPc. 0
6U Pr..tIT FRJ'4i19 4, AFTER 12PERIOE)S INTO 6# 4 MOVLME~vI TrPL 0

4 AF-TR-43EE~T INO6 3 UVMN- I YPE-C-
bO P . .T P!RJi 2 4 AFTER 13PERIODS INTO 6, 4 I4OVt.MO'J TYPL 0

100 PirA tNT FRJM. 1, 6 AFTER 14PERIODS INTO 6, 1 MUVL4LV I TYPt 0

60U P RCNT FRD4j b, 5 AFTER 3bPERIODS INTO 3, 5 MuVtMo.~r TYPL 0
100 P-RENT F,')Mi 0, 1 AFTER 2SPERIODS INTO S, I MUVtMoEVr TYPO 0

100 P:.R~tLT FRJM 4i 1g AFTER 2bPEHJOOS INTO 3, 1 MIOVLMLENT TfPL 0
100 P:4:ENT 09~ 41 AFTER 25PERIODS INTO 3, 2 MOVoMo-VT TYPE 0
1 09 PE.NT AFTJ~FER13ER OOS.....-..1TO3,--. . VLMENI TTYtL.-U-~
IO0 P=?A&.LNT FR~~1l 49 1 AFTER 2bPEHIOOS INTO 3, 1 .MOVEETJ TYPO U
100 PERCENT FRD-: 4, 2 AFTER 2bPERIOUS INTO 39 2 MU~tvr TYP~E 0

a1011 P1's. NT -F.R)M 6.L-,8E1O IN7 "JmvmL TYPL.--
100 P iNCrNT F!R)-i b, 13 AFTER IdPEHI,)DS INTO 3. 1 MOVELE'JI TYPO 0
100 P:.HCNT FRD-i 49 2 AFTER IdPENTOjS INTO 3, 2 MOUVLMtEIjr TYPE 0
IOU PrIL 4 ,2 AU SEIu INTO-3,.32.. i VMEN4I TYPO 0.-
100~ P, rL FRJ'1' 5, j AFTER bPERjTOjS INTO 3. 3 M10VtYO'I TyPt 0

100 P..RLNI ri4J' b 4. AFTER 2PERIOmS - INTO 3, 43 M0VrMc.~J IY) 0I _R
Z0 E1J' N4 )i , 4 AETIR-ll p ERi' I o)S I N T, 03,-3-4 4 1iV2 LI ME I4 1 I' T U

10 jo r(- NT FR3'Ii 4, 4 AFTER 25PER.IOiOS INTO 3, 4 40Vt4o'T TYPt 0
100: ' JENT FR3A~i 49 3 AFTER ldPER I t15 INTO 3. 3 40 TYP_ 1fI'1 0
I00 -~CN it JA. 41 4 AFIt.1R 191PER100S INTO 3, 4 ,c."v ' IVIf 0 wr
oO0 '11111 FR 1L. -Alif 181-1 it I AW.O 1--- 1-N o 3, 3 ifO' TY.1,1 1
16 PERCENT FR)Mi 7, AFTER 2tiPIRIOOS INTO 3, T Yv.~~ TPt. 0
600 P:NQUNT FR304i 4, 3 AF:TER 2dPERIouS INTO .3 ~ jYO.Lm'4 TYPE 0

o0.. Pid N.-T - FaLJ 5 AF-TER-PENTQOS ---.-- INT0 3. b .- TyPO - 0--
00P C ~N T FR3'II 79 b AFTER 2OPFRIOUS INTO 3, 1vj~ 'i 1cM4 TTPL 0
60 P-RLNL1T FR3-11 7, 5 AFTER 2bPEI~Ious INTO 3. 6 ,IVtMENT TyPt. 0,

-60- 2ECETRL6,9.TE.4p R.IO S---4NTO -3,.b - 4VLI'd T TYPt --
60 PERCET FRJ1 7, 9 AFTER IOPERIOUS INTO 3, b 4UVaME'JI TYPt 0
60 P iK^L NT FR341 7, 53 AFTER ItPERIODS INTO 3, 3 M0V~f4LEJr TYPE. 0

(30- b~CN R'i6 AFTER 2-SPERIODS INTO-3,-- MU ,4LENT TYPtO. 0
60 P- N1:tT rHD'17 6 AFTER 2SPERIOUS INTO 3, 4 MOVLME'T ITYPO 0

60 PE;RZENT CR~'l , 4 AFTER 1dPERIOOS INTO 3, 4 MUVof4EN r TYPO V

60 PrHCNT FR)i 6, 3 AFTER 25PERTOuS INTO 3, 4 MOVLMENTl TI'Pr 0

00 P-H:ENT FR3'ii 69 4 AFTER 2SPEHIODS INTO 3. 1 P4OVtMNT.I TyPL 0

()0 P:J<LNT C113I41 492 AFTER 18PERIoDS INTO 3, 4 MUVtME"JT TYPL 0

60 PtrCo'4T FR JM 6, 3 AFTLR 2bPEkTOOS INTO 3, J MIUVLML'JT TYPC 0m
60 P-ttCENT FRIMI S4, 1 AFTER 1dPERTOUS INTO 3, 1 MiUVLME~I TYPL 0

bU PENCLNT FR3JI 59 1 AFTER 1dPERIOOS INTO 3, 2 MUVLMEmT TYPO 0A

60i Pz.4CEONT IRAI6 AFTER 1dPERIOoS INTO -3, 2 J4VtMELN YE61.p£ENt ~ ~ L.~a Ioo -- TYPLO0

60 V:R,:tVT FR3 4l b, 5 AFftR 2bPERIOOS INTO 3s 2 MOVLMENTr TYPO
60 PENCO-NT VRDA~i 6, 1 AFTER 1dPERTO'uS INTO 3, 1 MOVLMENT TYPL 0

6o PERCENT FRJAI 6, 2 AFTER 1I8PERTOOS INTO 3, 2 MOVLMEel TYPE o

60 PtRCONT --RJ1l l69 AFTER 2bPERIOUS INTO 3, 5 MOVEMENT TYPO 0

60 PiN: CeNT FHD'4i 1, AFIER lePE~ROUS INTO .3, 5 MOVtLME.V TYPE 0

HEMAINOENOUF SYSTEM INIPlJI FROM OUTSIIJE CATEOORY I INTO S, 1 50



the 40 nodes are collected into 24 assignment area - MOS skill

level groups, or tour areas, for distribution to command elements

(refer to Table 4). For example, tour area one inculdes all

RA and AUS llBls in the ST1. During the GMM simulation, the

total minus transients in these tour areas is calculated and

stored on a disk for later distribution into the command elements.

The specific command elements within each of these tour areas

are listed in Table 10.

In order to distribute these tour areas into command

elements, the user must input distribution parameters and de-

tails for determining manning levels in the specific command

elements. Table ll lists the necessary parameters and vectors

input to DISTRO. The three PRIO vectors specify fill percent-

ages which apply during the GMM simulation. The PRIO(l) vector

serves as a minimum fill level for all node clusters. For

example, authorizations for the second node cluster (ST2)

must be filled to 85 percent unless there are needs in the

critical node ST1. (Note that in the NCRNODE vector the I

first element, which corresponds to the ST1, equals one.) In

order to apply these fill rates, the vector GRPINFR directs

the program to sum the first three nodes and use these assets

to fill the first node cluster quota.

The MATGRPS vector directs the calculation of 24 tour

area sums of nontransients. The program will sum the non-

transients in the first and second nodes, the third and fourth

51



_______ DL.idWj)j, -0 CAID~ ~~L2.

..-$epbll c of j

.4'-)u li of.

Krea

Th.~i~hnd, C ratco-

?-ore.-

1)131-1-"A Alusk., 30u-L'cOr, J Li,

Iurooe

213 Eurome

11 4-L'[ so t~ ,

-- Euro-oe

10)3 Joint ..c-I



Table 10 cont.

TOUR AREA
CODE No. DESCRIPTION ID) CODE COMMfAND1 ELEMYENT DESCRIPTION

111 11B2-STAB 11A STRAF II

11B Joint Act

12 133k-STAB 12A STRAF II

12B Joint Act

13 131-Cl 13A CDC A

(Be'oe 05)13B ARADCOM

13C AMC

13D) STRAF III

13E STRAFI V

13F TraininG Base 3

1k 12-Cl P4A CDC0

P4B ARADCOM

140 b

14D) STRAF III

14E STRAF I

14F Training Base

15 l33k-Cl 15A 0CDC

15B ARADCOM

150 AM

15D STRAF III

15E SUMA I

15F Training Base

53
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Table i0 cont.

TOUR AREACODE NO. 
N ID CODE CO AND ELEMENT DESCRIPTION

16 llBl-C2 16A CDC(After ST) 16B aADCOM

16D STRAF III

I16E STRAP BaI

16F Training Base

17 1lB2-C2 17A CDC

17B ARADCOM

17C A14C

17D STRAF III

17E STRAFI

17F Trainjin Base

18 11B4-C2 18A CDC

18B ARADCOM

18c AM

18D STRAF III

18E STRAF I

18F Trainin, Base

19 llBl-C3 19A CDC

(After LT) 19B ARADC OM
19C AMC

19D STRAF III

19E STRAF I

19F Training Base

54w



Table 10 cont.

TOUR Afli, A
CODE 140. :bEsc ni~i 1 D .0ECO1.ADLE'iI 2cIa;

20~c32A D

203 A~.41> 02'.:

102

20D

21C

21D Z,711F ITI

,-1F --2rainiir. ~s e

21131?l-, 22A CDCA

(After (CO0U0) 22 D A2RADCOM

"2D ST1-"A? I ii

2 "17s;' A :

2 F Trainin Base

22- 11B2-C4 2LA ~D

23 JAPADC 01.1

2-':C AIM~

STRAT I

2 Trainin,_ Base

5_3

- -~M



Table 10 cont. I
NO.TOUR 

AREA
CODE NO. PNRIPTI0 ID CODE C0 ND EENT DESCRIPTION

24 1IB4-C4 24A CDC

24B ARADCO4

24C AM

24D STRAF II]l

24E STRAF I

24F Training Base

I6

A
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TABIB1U

DISTRO PARAMETERS INPUT FOR SAMPLE PRCBLEM

PARAMETER NAME VALUE INPUT

14PRLEV 3

ISUM 24

NU1ZELEM 64

NUl4AT 40

VECTOR NAI4E ELEMNS IN VECTOR-

RIO() 1.00 .85 .50 .50 .50 .50 .50 .00

PRIO(2) 1.00 1.00 .75 .75 .75 .75 .75 .O

PRIO() 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .00

rGJ=PR 0 1 2 3 0 4 5 6

0 7 8 9 0 10 11 12

0 13 14 15 0 16 17 18

0 19 20 21 0 22 23 2:

NCRNODE 1 0 0 0 0 0 0 0

MATGRPS 1 2 0 3 4 0 5 0

6 7 0 8 9 0 10 0

11. 12 0 1o 14 0 0

1 17 0 18 1 9 0 20 0

21 22 0 23 24 0 25 0

26 27 0 28 29 0 30 0

31 32 0 33 34 0 35 0

36 37 0 38 39 0 40 0

BEGROW BEGRWi (1) to BEGROW (35) 2 2
BEGR W (36) to BEGRO (40o) 1

a- Elements In vectors are presented in a row by row order as they
are input.
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Table icont.

VECTOR NAME EMMNTS IN VECTOR

EDROW 13- 13 13 13 13 14 14 14

14 14 37 37 37 37 37 27

27 27 27 27 47 47 47. 47

47 47 47 47 47 47 42 42

42 42 42

BEGCOL BEGcOL(1) to BEGCOL(4o) 1

ENDCOL ENDCOL(1) to ENflCM0LO) 48A

PA .30 .30 .30 .20 .20 .20 .10 .10

.10 .05 .05 .05 .02 .02 .02 .01

.01 .01 .00 .00 .00 .00 .00 .00
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nodes, etc. These nontransients (see the first four elements

in each of the BEGROW, ENDROW, BEGCOL, and BNDCOL vectors) are

found in rows 2 to 13 and in columns 1 to 48 of each node.

After the month by month simulation occurs, the non-

transient totals for the 24 tour areas are distributed to

specific comand elements based on the data input described

in Table 12. The tour areas are distributed in the order

listed. After applying nondeployability rates (PA in Table 11)

to each tour area nontransient total, command authorizations

and fill rates are input to determine manning levels for each

command element. In this problem, all command elements

within a given tour area have the same fill rates. These

rates may, however, vary for each conwand element. For the

llB4s in the ST1, or tour area three., this means that 100%

of the 9096 authorizations for the first time period should

be filled, if possible.

OUTPUT FOR THE SAMPLE PROBLE4

The output for the GMM-DISTRO, shown for this sample

problem, is based on the need to check the program. Other

output and summry statistics routines will be developed

according to users' demands.

Initially, GiI4-DISTRO prints a summary of the DISTRO

parameters (see Table 13), including the nodes which are

grouped together into tour areas, and the time periods within
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DMTR0 COWMN ELM4II DATA FOR SAMMPR CBLEM

COMMAMN ELEI

TOUR FILL ATECIRUATIONS F(E TIME PMIODS
AREA RATE DENT. 1 2 3 4

1 1.00 1l.B1 SlA 28358 28358 28358 28558

2 1.00 11B2 SIA 16osj. 16051 16051 16051

3 1.00 11B4 S1A 9096 9096 9096 9096

4i .85 11S2A 79 77 76 75

s2B 454i4 4475 4404 4334i

5 .85 11B2 S2A ~ 78 77 76 75 A

S2B 1881 1852 1822 1793

6 .85 11B4 S 79 78 89 75

82B 1175 1156 1326 n

7 .50 31B1 LT 846 860 874i 888

LTB 4222 4291 4359 4428

8 .50 11B2 LTA 9B3 999 1015 1031

LTB 4085 4152 421.8 4285
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Table 12 Cont.

TOUR FILL AUTHORIfATIONS FOR TDIE PEIODS
AREA RATE IDEF. 1 2 3 4

9 .50 lIB4 LTA 844 857 871 885

LTB 3098 3149 3199 3249

10 .10 lI11 SBA 2068 2080 2092 2104

SBB 0 0 0 0

S.o M2 SBA 74 75 75 76
sire 1994 200'5 201.7 2028

12 .40 1-JB SBA 1254 1261 1269 1277
Sire 1995 2MO 2019 2030!

13 .30 Ii CIA 31 32 32 32

CIB 8 8 8 8

CIC 23 23 23 23

CID) 358 A60 361 362

CIE 270 271 272 273

CiF 1404 1409 1414 1420

14 .30 1D2 CIU 128 128 129 129

Cm 8 8 8 8

CIc 8 8 8 8
61
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Table 12 Cont.

TOUR FILL AUTHIZATIONS FM TE PERIODS
AREA RATE OUT~. 1 2 3 4

CID 5246 3258 3271 5284 -

CIE 315 316 318 319

C.F 49 49 49 49

15 .30 11B4 CIA 40 40 40 40
0]3 8 8 8 8 -

c~c 8 8 8 8

C 357 5358 360 361
CIE 104 105 105 106 11

CIF 1569 1575 i581 587

16 .20 1133. CA 12 12 12 12

c2B 6 6 6 6

C2C 6 6 6 6

C2D 158 158 159 159

C2E 116 16 117 117

C2F 614 616 618 620 s

17 .20 1M C2A 55 55 56 56

C2B 7 7 7 7

C2C 7 7 7 7
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Table 12 Cont.

COMn ELE~T

TOUR Fhl AUTHMIZJATIONS FOR TflE PER10ag
AREA~ RATE IDEDNT. 1 2 3 4

C2D 1428 1432 1457 1442

C2E 2-39 159 14o 140

C2F 57 57 57 37
a18 .20 123E4 c2A 73 74 74 74

C2B 7 7 7 7
C2C 10 11 111

CD6oi 6o3 605 607

C2E 171 172 172 175

C2F 2633 2641 2649 2657

19 .10 1311C3A 0 0 0 04

C5B 0 0 0 0 J

C50 0 0 0 44V

C5D 45 45 45 44

C3E 30 50 30 179

c3F 182 181 181 0

20 .10 11B2 CA 15 15 15 15

Cj3B 0 0 0 0

c 0 0 0 0

C51) 426 421. 419



Table 12 Cont.

CCMU.IM ELDEENT

TOUR FIL AUTEHCRIZATIONS FCR TIME PERIODS
AREA RATE IDENT. 1 2 3 4

C3E 45 45 45 44

O}F 15 15 15 15A

21 .10 13B4 C3A 0 0 0 0

C3D 0 0 0 0
C3E 15 15 15 15

C3F 228 227 226 225

22 .30 llB1 C4A 0 0 0 0

C4F 0 0 0 0

23 •30 11B2 CA 0 0 0 0

C4F 0 0 0 0

24 .30 11B4 CA 0 0 0 0

C4F 0 0 0 0
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TABLE 13

DISTRO PARAMETERS

UISTR BJTIUN PA'RA.ETE4-

*NO;40EPL~y~bLFij AT dti'J4IN'G ANt) Em~U OF --- -

MAIHCES ,ITHIN NOOE :USTERS

-MATRIX ftHST ROW LAST ROw -FIRST COL- LAST COL-
1 2 13 1 48
2 134 48

3 2 13 1 48

--- 4 - '---3-r-- 48

214 1 48

72 14 48I

9 2 14 148

10 2 14 1 48

11 2 37 148
--- 2--2 - -3f

-- 13- . ...... 2 - 37 .8 -

14 2 31 1 48

15 2 37 1 A8

16 2 27 1 *8
17 2 27 1 4 8

18 2 27 1 48AM

".2- . .... €-2 7 . ... . ... . ..... 8 " -

22 2 47 1 48

23 2 41 148

-- 4 --- --- ~i--------- 48

-~ - - -- - -- -
as 21 48 -4

9-,0.



Table 13 cont.

26 2 47 1 48

-- 2-T---- .... -2--------... ------.......... ! --- 48 ..

29 2 47 1 48

30 47 48

31 2 47 1 48

32,2 1 48

33 2 47 4 48

II
- - -6.. ......l .. .. . . .42 -. . . . .l .. . 4 8 . . . .

37 1 42 1 '48

38 1 42 1 48
39 1 42 -48

40 1 4e 1 48
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the nodes which define nontransients. Then the GM flow

rules are presented (see Tables 8 and 9). First the transfer

flow rules are printed, telling the percentages which are I
removed from a losing node at e specified time and are input

to a gaining node at another specified time period. When

the people leave and enter the same cells of the losing and

gaining nodes, the user inputs a zero, or blank, for the

variable PERDTO.

The fill priorities are then printed. In these rules,

a zero percent removed from a node is handled identically to

100 percent removed to make the data preparation easier. When

a rule says AFTR 5 periods, personnel are removed in the 5 + 1

Itime period in the node. Movement type 0 means they will be

input into the first time period in the gaining assignment 
I

node and in the same time period in the system as in the losing

node. This is equivalent to the type 1 flow. Following these

priority-of-fill rules are the Last Resort Tour rules (see

the last two printout lines of Table 9). In this problem, the

two unassigned input categories will be sent to Cl.

The personnel system simulated is printed as a group of

personnel nodes which include the time in the system and the

time in the tour (or node) for all people in the nodes. Zero

elements are not printed to conserve space. The starting

state of the personnel nodes is printed in Table 6.
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At this point in the program, the nodes are updated and

the simulation process begins. If any personnel complete LENGTH

time periods in a node' a list of these personnel, who are

available for another tour assignment, is printed. Since none

of the people complete a tour at this time, there is no print-

out.

Node and node cluster totals are printed. These totals

equal the personnel in Table 6 minus personnel who have com-

pleted the tours in the update. In this case, the totals are

identical to the original matrix since no personnel have com-

pleted LENGTH months in the tour. Node and node cluster deploy-

ables, defined by the rows and columns which are totaled, are

printed as "Output from Subroutine Summary." (see Table 14)

These totals of deployables are calculated after the initial

transfers and prior to the application of the priority-of-fill

rules. For example, the 16th and 17th nodes, defined in Table

4 as NC-RA and NC-AUS llBls in the SB, have 924 and 1133 people

respectively in the second to the 27th month in the SB tour

area and in the first to the 48th month in the system. These

personnel collectively equal 2057 nontransient personnel for

the SB-l1Bl tour area. The sum of 2057, 2136, and 3192 equals

the SB deployable total, used as a minimum level below which

the SB cannot be depleted unless the SB quotas drop below

this total, or personnel are needed for the critical ST1.
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TABLE 1.4

DEPLOYABLE6 CALCULATED AFTER FIRST UPDATE 01 SYSTEM '4

1..1*1 1 ;',1 J I 0 ,4kIIJI I1 1. W ,II-,IAHY

I 1 l "ilil IL)Ui I.)istL iOwS C'LU ,IM 5 cI.iirFH 1)I AL

II d.v -1 1-4"

2l113
.1 4 b 2-13 1-48
4 iU U 2-13 1 -'

fs4te 2-13 14 4 ib402
, Jd I 2-14 1-,48

?u 2-L4 1-48 -4 20 :

9 114 2-14 1-48
p, Ie4.i 2-14 1-196

19b!8

I ,i .- L4 1-48
12482-7 14

?739 2-J7 1-4t$

1 'Ih 2-37 1-48

. 1,1 h , 2-37 1-48

14 3960 2-37 1-4d0
39b0

5390 2-J7 1-48
I j 6' 9 , ?-,d7 1-4h

Y 1133 2-,7 1-411
2051

H J16 2-27 1-48

i!136
I .o31 4t- ie-27 1-481'

3192

1' !bU 2-',7 1-4d
/.44 2-%.7 1-48

1424

i 31 PH -'7 1-48
, j TI '. 1-4M

709b
130u 2-47 1-48

1400
l 6 Y.v 2-47 1-48

d b e-47 1-48
1265

A 1444 2-47 1-48

2908

.o 9;490 2-.7 1 -4'8
5496 f

31 14 2-47 1-4d
t ? 0 2-47 1-4b

14
S J.3 34 2-47 1-48

1 44 0 2-47 1-48
34

2e 2-47 1-48
22i

3 0 1 -102 1-48
JfU 1-42 1-4d

0

s54 0 1-42 1-48
I 1 J 0 1-42 l-4i

0



As the program begins to apply the priority-of-fill rules,

node cluster requirements and shortages, and node requirements

and shortages are printed. In this run, only node cluster re-

quirements are used, so the node requirements and shortages

are output as zeroes. For each level of priorities, inter-

mediate output of node cluster fill rates (PRIO), quotas (NED),

assets (ACT), and modified needs, calculated by multiplying

PRIO times NED and subtracting ACT, are printed (see Table 15).

After all of the priority-of-fill rules have been applied,

Subroutine Summary again outputs totals of deployables in the

nodes (Table 16), followed by the personnel node distribution

(Trble 17). This printout of the personnel nodes includes the

new personnel input with the application of the priority-of-fill

rules.

The final printout for the first time period is a summary

of all personnel flow, or movement, which has taken place

using the priority-of-fill, the initial transfer, final trans-

fer, and last resort tour rules. Table 18 shows the printout

for the first time period. The output columns respectively

describe the gaining node cluster and node, the losing node

cluster and node, the number of personnel input to the gaining

node, the number lost to the system, and the time period in the

system and in the tour of the gaining node where the personnel were

placed. For example, the first row indicates that 124 men were

70



Co.-

000

P41
0 0 

-

l It

Q, 0

w w.

- o 0It- 0

o 4.

CA Ln
0rc L

.4 ~ A0
in m031

n 'tI , 0
* ~ hto

-701



IV

I I

iI 

C .

°o

In~ I

-m 'n

"' C " ' * .. .1 "" "

In ,) , :25
" , , , , , ,

I Z.?4

UN

4r 4, 0

d 0 i I

-~~ 

A 
*) "



TABLE 16 A

-mm

- EI' ~t -- fJ,}F.... N)O-_."|IJfAL - -Ow CULUMN'T -- CCO.STER ITAL

2 lI155 2-13 I-4o -

I 3 4264 2-13 1-40
1 4 6021 2-13 1-4d- --------- 1----"----2r1 ---

1 5 6944 2-13 1-48

1 7 2310 2-14 1-46
4.020

- 1 -.- 8 . -- : ... T-,*8.- .-- -- .
1 9 I9 -~ -40 1963

12,4d
1 1?139 2-37 I-,od

-- e -- Z5re " .7 -'Z=37 ""  1-'-#d
5071

1 13 2716 2-37 1-48

5048
1 15 3950 2-37 I-4d

-396(r--
1 16 924 2-27 1-4d
1 17 1133 2-27 1-48

1 19 96' 2-27 1-48
1 19 117e- 2-e7 1-46

1 20 31 ge 2-.e7 1-48--- t6- vot 3192

Z 42 2156 2-47 1-4!
4076

I 24 3953 2-1.7 1-4A
7096

1 25 3900 2-47 1--d
3900

1 27 72b 2-47 1-f8
1 26i-'--t 4H ---- 2- 94 ?. ." - ... 49,-q

1 29 142'. 2-47 1-4u

'" .. ..-- 30- -. . 54-9b .. . 1- 7 -- I ,J
b496

1 31 1q 2-47 1-*8

14
1 33 34 2-47 1-48

1 35 2. 4 -47 1-.

36 u 1-'.2 1-48

1 37 0 1-42 1-4 6 - __,

I 3A 0 l-,2 1-48
. 9 0 1-4.2 1-4,;

.1 40 0 1-42 1.~
T30

~ . ~ r-~- - - -- r~ ~4~~ ~ r ~ =WE
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input into colun 17 and row 1 of the node 1,1 from node 5,1

and 36 men were lost to the system. This extensive printout

is output for each time period simulated.

At the end of che G4 simulation, DISTRO distributes

the tour area totals, less transients, to command elements.

Table -- ' bows the printout of the distribution for each tour area

an .. of the four time periods. To illustrate use of

t;,- -,.Le, look at tour area 4, time period 1. The 4620

nontransients minus a P0 percent patient rate, representing

other nondeployability not specifi ally covered previously

by the model, equals 3696 deployable personnel to be distributed

to two command elements (defined in Table 7 as Thaiiand-StratCom

and Korea). Eighty-five percent of the 79 and 4544 personnel

authorizations, or 67 and 3862, equal the command element

manning levels. Only 63 and 3633 personnel are allocated to

these co.Imand elements, leaving a -233 Surplus, or Shortfall

of 233 persannel. Each tour area distribution is output in

the same manner.

Eren though this example appears complicated, it simulates

a MOS with e relatively siiaple structure and flow. Needless

to say, otX.I.r MOS groups could be much more complex. At this

point the bu'.ky output is not useful to management withoutA

sio.ari2.ation. Thus, once the types of output needed have been

are determined, special rout.nes will be developed to output this

information concisely.
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Table 19 cont. C'JMMANn FILL COMMAND COMMAN-j CUMMANU ARLA

4: -. ELEM.ENT.., RATE AUTh ~ ILL. ALLIO.A I IN -SUI*'LLJ

Il04 SIA 1.00 9.nV6 V096 44dI

1IU4 SIA 1.00 9IlY6 V096 tilu

I~IP4 SIA 1.00 9096 909~6 b

11tJ4 51A l.1.1 9nh V096 63Y3

1I I JJ1 PATIENT )L LYARCE- -TIME"-'-"'

CIJMMANIfl FILL COMM.ANDJ COMMANO GOMMANI) AktA
-CLEMIJ--LEeT 'A E-AUATII FILL ALLOCArIUN SUkPLUS

111I11SPA oIV.9 6'5 b

lIdI SPq US 4944' 3743* 3633

kbei .20 3b-)6

11"I SPA .Ub t5 to?

*1 P. ------L1'lr S-A~5 4"A4 - *6U4 29(1

Okpl I :uIJ PI ENT :)LPLUYA'ILE T IA E-7
'.1I.kL d -P ~UlE.

COMMA~NI FILL CoMMANUj CU14MANi) CUMMANU A~t A
ELEMENMT I4Art AUPI PILL ALLoCArIUN SURP~LUS

11$?; SP A *Wb Is 6. b

I 'h .4 0 1Sf4

-. - 1. 1012 SPR1 b b3-1 14 1 1

-6b
I -$,,I.......1514 3

-Ild2 S2A- .t"5 156 6 b

.- 14

I rp, 1:)j' vIriENT 'JLLYA41LC T1-4E
A ft 1 I L iWA1E WHLUo

...........-- CUMMANr- *FILL- COMMAND COIJIMANI) COMMA1,JU AHLA
ELFMEJr RATE AUTH I ILL ALLOLAIIUN SURP'LUS

Ie9'i I
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1164 S2A 863 1 # 6
*---Sd4S R-.5 bb- Ib6 93 8*7-

I L'4v .eo d42 3

110 *d5 lAdb 11,2 71

11kS4 . bb 75 04 4f

1114 S~ri .b liel 9b.3 7t#

1.)it t., Tjr k-'ATit Jct .#LYALILE T IME
* I dI~. LIA fE PEN LOU

---- CU~mMANfl F ILL:CMMN COMMANI) COMMAIJO AREA
* ELEMENT RATE AUTOI FILL L4LLOLAIIUN SUWPLUS

I It-] LTA .50 -p4A 423 4d3 -

il!tI LTR .t50 4Pd? e14b t21il

I.1 .10 LTA 310 Ho 40 J

I Iti LTA tW0 £14 437 4J I
-- I I t'I LTR- .D0- 41J9 ?10 '2100

-t 1 .104
I fil -LTA .50 - RbsR 444 444

l1Id LT$4 .50 44dH d214 2e1.

't. IjJi- t1 tNT ktLUYAHLE- -l---T~E--------

CUMMANIl FILL COMMAND CO$4MANo) COMMANO ~ t
- F.LF.MENT RAIL AUVI1 IILL ALLOCAIION SURPLUS -

-L1 u2 LTRA - U 4nd5 e043 2043 ~ 0

I ~~.10 453 2
-I I P2 LTA- bU - Q99 two Soo0

1l152 LW .3V) 41D? eOlb ?o it)

~~£ .10 - 44 - 3-3
I LTA .60 101'; 508 5im

116? LTH -DU 4?18 elo9 21ug 411

' ~~.1o 4'143 4 2

11112 LTA .50 in-JI 51b 1316
----ld2LA.5~~4?;143 2143

I'~I V'Ar!ENT JtflLUYAtlLE TIME
h f11. RAI1 E- -- lE£4IUlr --- ' ---- _

COMMANII FI±LL COI4IAANIJ COP1.'AN'II COMMA1I-LJ AREjA
ELIFMENT HAIE AUTH r ILL ALLUCtsr fUN SUMI'LUS

I 104 LTA W)0 A44 4e2 e

I I t4 LT£4 .5 3(%9, ±5)49 IC14Y

8o -

_3
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Isn

1b .10 .3 -- ---.--- - --

IIIJ4 LTA .bO All 436 4J6

L~d4 LTR -50 3199 1600 160Ju

IV*Iv 3)4 4
I~IH LTA .5G Adb 443 44.1

-- I'14 LTR t)O -- 3249 16e5S 1b6b -

149t)
illil IJJ14 PATIENT )LPLYARLE TIME

COIAMAW) FILL COMMANo) COUMA4N-I CO'fMAL) AqEA
ELEMETj RATE AIJTFI rILL ALL)L~AIIVN SURPILUS

11'1i Ssia .40 2(108 827 de7
Ilti SFl; .40 0 0 0

11l

~~'U.110 .u!, ~u :: :- -0 0 0 ie

L11:11 SHR .40 0 0 0
114,0

11il SRA .40 2)04 842 8.d
Iltil SAA .4U 0 V

*A -.- ' -- 
1171

I -P!- tAtJr.NT JLIPLUYAt3LE T rImE
f 1 - ~ .IhP R1 1

-- CUM4AN-FILL- COMMAND COMMANI) COMMANU AkLA

~). .5 09ELFMENT RATh AIJTH FILL ALLULAIJUN SURP~LUS

Ild? S9A~ .40 (4 30 3

H ~ . ~ 2U29 --- -- 2'- -- * -------- - -. 1-
1162 SBA .40 15 30 s0
1102 SiF4 .40 2005 802 802

-- 1197 m

5i?~RA .40 1 ~ 40 -2
-- iS411.4U 2017 -- 807 807

119e
I) eiio .o0 0 4

S---I I ri S14A .41J 16 ~ jo 1
Ild? SRi .40 2ods 811 tilI

1 1.11- )JRn PI~eItNT )tFLUYA8LE"- TrME----'----------------
bilt4 A T.JIfL P~ATE PERIOn
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31/32/330n FORTRAN (3.1)/mSOS 22/02/71

SLIRROUTINF DISTROCMATOUTMATIN)
C FEBRUARY 1969-PROGRAMMER WITT
C _M
C DISTRIBUTION SUBROUTINE-DISTRIBUTES AVAILABLE ASSETs IN EACH TIME 9
C PERIOD AMONG SPECIFIC COMMAND ELFMENTS V19

C
COMMON NOFIRST vNOLAST ,NoTT ,ITRTIME ,INTEGA
COMMON IP ,INE(48) ,IFND *OUTTTh2nO)
COMMON OUTST(200) ,OUTTO(200) QOUTSO(200)
COMMON PCT(200) ,PERD(200)9JK *SYST(48*4B) _
COMMON PA(100) ,NAV(100) oLFNGTH(100) 9OUT(1OO)
COMMON INTOUR(22n) 9INSUB(220) 9OUTTOUR(220)
COMMON 100(220) ,OIJTSUB(220) 9AFTFI(220)
COMMON PER(220) ,RATE(l00) *NEEDS(ln)qNEC1ool) w
COMMON IOS(10) vNED(1O) ,NFEC100) .IFILL ,MAXLEN
COMMON NTOUR 9NP qCTOS ,PERnTO(,0o)
COMMON POW 4LSTRSTO{10) *LSTRSTT'r10)
COMMON LSTRSTS(10) 9ITT *MAXSUB 9ACTUO0)
COMMON NSIT(1O) ,INOS(1O,10) 9IGRAoE(2 i)
COMMON REP(220) ,ITYPF(220) *PEROUT(220)
COMMON IDISTON ,ISUM 9GPPSLBM(loo) ,PRIO(100)
COMMON BEGROW(100) 9ENDROW(100) 9BEGCOL(100)

ACOMMON ENDCOL(100) 9MATSUM(100) qMATGRPS(100)
COMMON TYPE(100)oSUB(100) ,NIIM(100) 9ACTIJALC10o)
COMMON NPRLEV 9NT ,PIHOLD ,LEN ,LEVEL gM a
COMMON NCRNODE(100) 9MIN(100) ,GRPINPRI(0)
COMMON MAXDEPL (100)
INTEGER TYPE ,SUB ,AcTUAL *ENDCOL ,GRPINpR
INTEGER CIOS ,SYST ,OUTSUB ,OUTTOUR 9AFTER
INTEGER ACT ,OUTTO ,OiiTSO 9OUTTT ,OUTST
INTEGER PERO ,GRPSUM ,BFGROW ,ENDROW ,BEGCOL
INTEGER PERDTO

C
C
C SUBROUTINE PARAMETERS
C NPRLEV=NUMBER OF PRIORITY OF FILL LEVELS
C PRID =PERCENTAGE OF FILL FOR NODE OR NODE CLUSTER
C GRPINPR(ISUM)=GROUP SUMS WITHIN PRIORITIES. INITIAl GROUP SUM=o IN EACH
C PRIORITY* THE NUMBER OF PRIORITIES =NUMBER OF n.
C NCRNODE(ITT)=VECTOR OF CRITICAL NODFS. WHICH MuST RE FILLED TO INITIAL
C LEVEL REGARDLESS OF OTHER LOWER PRIORITY NODF DEMANDS.
C NUMELEM=NIJMBER OF ELEMENTS IN MATGRpS VECTOR
C MATGRPS=VFCTOR DETERMINING WHICH MATRICES OR VECTORS ARE TO BE SUMMED
C AND WHICH AGGREGATE SUMS ARE TO RE OBTAINED
C NUMMAT=ACTUAL NUMBER OF MATRICES OR VECTORS SUMMED INDIVIDUALLY
C BEGROWENDROWBEGCOLAND ENDCOL=VECTORS OF NUMMAT ELEMENTS WHICH -

C DETERMINE RESPECTIVE ROW AND COL BOUNDARIES FOR MATRIX SUjMS
C IHOLD=NUMPER WHICH MUST REMAIN IN TOUR AREA TO MAINTAIN MINIMUM LEVEL A
C OF FILL
C tAXDEPL(ISUM)=MAXIMUM DEPLOYABLE, PEOSONNEL WITHIN PRIORITY GROUP=
C TOTAL IN PRIORITY GROUP-TRANSIENTS.
C
C SECTION 1
C INPUT DISTRIBUTION PARAMETERS

ENTRY INPUJT
READ 102,NlPRLEVISUM

Do 18 I=1,NPRLEV
ISTART=I*NT-NT,1

1B READ JoI,(PRIO(J),J=ISTARTISTOP) 92 A

A
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INPH=I S(M.Nl
READ 1029(GRPINPR(I),I=1,INPR)
RFAD 10?,(NCRNODE(I),I=I*NT)
RFAD 1029MIJMELEM*NUMMAT
READ 107#cMATGRPS(I)tI=19NUMELEM)
READ lo2,(BEGROW(I),ENnROW(I),BEGCOL-(I),ENDCOL(T),1=1,NUMMAT)

C
PRINT'103
PRINT 105
PRINT 10l6
J=O A
DO 16 I=1,NUMELEM
IF(MATGRPr'(I).EQ*O)GO TO 14
J=J,1
PRINT 109,MATGRI'SCI),RFGROW(J),ENDRnwCJ),BECCOL(J),FNDCOL(J)
Go TO 16A

14 PRINT 110
16 CONTINUE

PRINT 104*(J,PRIO(J),j=1,ISTOP)
RFTURN -

C
C SECTION 2
C CALLS SUBROUTINE SUMMARY WHICH OBTAINS TOTALS

ENTRY ISUMAR 4

INDIV=INTOT=O
CALL SUMMARY (NUMELEMINOIV9INTOT)

C CALCULATE MAXIMUM DEPLOYABLE AVATLARLE IN TnUR AREA
J= 0

Dn 21 I=1.INPR l
IF(GRPINPP(I ).GT.0) GO TO 17
J=J,1
MAXOEPL (J) =0
Go TO 21

17 ISUMI=ISUM1+1
MAXDEPL (J)=MAXDEPL (J) +GRPSUM (ISUMl)

21 CONTINUE
PRINT 117,ISUM19J
RET URN

C a
C SFCTI0N 3
C MODIFICATION OF REOUIREMENTS FOR TIME PERion

ENTRY MOUTFY
J=LEVEL*NT-NT
Do 6 I=1,NT
MIN(I)=0
J=J+1
IF(IFILL-1 )9,10

9 NEEDSCI)=NEDCI)*PRIOCJ)-ACT (I)
IF(NEEDS(T) )39494

3 NEEDS(I)=n
GO TO 4

10 NE(I)=NEE( I)*PRIO(I)-ACTUAL(I)

IF(NE(I)) 11*494 -A
11 NE(I)=0

4 IF(MAXDEPI CI ).LTeNEEDS(I ))MIN(I )=I
6 CONTINUE

IF(IFILL-1) 12913Al
12 PRINT 1079(INEEDS(I),T=1,NT)v

PRINT 112*(NED(I)qI1,NT)
PRINT 1139(ACTCI),I1,NIT)
ISTART=LEVEL*NT-NT,1 93

Rs



ISTOP=LFVFL*NT
PRINT ll4.LEVELCPRIO('T),I=ISTARTISTOP)
PRINT 1l5,(NCRNODE(I)sI=1,NT)
PPINT 116,(GRPINPR(I),T=1,INPR)
Go To 5

13 PRINT Jo8,(I,NE(I)9I=1,NT)
5 CONTINUE

RFTURN'

C SECTION 4
C CALLS SUBROUTINE ADDUP WHICH DISTRIRuTES NOnE CLUSTFRS AMONG,
C SPECIFTC DISTRIBUTION AREAS.

ENTRY lAD
CALL ALLOCATE
RETURNI

C
C SECTION 5
C MAINTAINS MINIMUM LEVEL IN TOUR AREAS

ENTRY MINTMUM
IrEMAND=NFEDS (MATOUT)
IE(NCRNODF(MATIN)oEQ. 1) GO TO 25
IE(MAXOEPL(MATOUT)eLEIOEMAND) GO To 20
IF((MAXDEPL(MATOUT)-SYST(MLEN)).GE.IDEMAND) GO TO P5
IOVER=MAXnEPL (MATOUT) -ILEMAND
IHOLO=SYST(MLEN)-IOVER -7
SYST (MLEN)=IOVER A
Go TO 25

20 IHOLD=SYST(M,LEN)
SYST (MqLEN) =0
MIN(MATOUT)=l

?5 CONTINUE
RFTURN

C SUBROUTINE DISTRO FORMATS
101 FORMAT(8FJO*4)
102 FORMAT(4012)
103 FORMAT(24HOnISTRIBUTION PARAMETERS/i
104 FORMATC13HONOOE CLUSTFP,5X,9HFILL RATE/(1891OX9 F5.j)/) k
105 FORMAT(/4oH0NONDEPLOYABLES AT BEGINNING AND END OF /3OHOMATRICES W

11THIN NODF CLUSTERS)
106 FORMAT(7H-OMATRIX,2X,9HFIRST ROWZX98HLAST RoW,2y,9HFIRST COL,2X,8H

ILAST COL)31
107 FORMAT(/3iH0MODIFIED NEEDS FOR NODE CLUSTERS/13I4ONOnE CLUSTFR,3X,5

IHNEEDS/(17,9XI5))
108 FORMAT(/2qHOMODIFIED NEEDS FOR NODE4;/5H0NODE,3X,5HNFEDS/(1593XI5)

1)
109 FORMAT(15,4XI6,5XI5,qXI6,5XI5)
110 FORMAT(/)
112 FORMAT(7HnNED = *1018)
113 EORMAT(7HoACT = 91018)
114 FORMATiTHoLEVEL ,13,/(RHOPRIO =,10F5*3))
115 FnRMAT(60tiOCRITICAL NODE VECTOR. I = A CRITICAL NOnEq 0 =NONCRIT

1IcAL/C2013))
116 FORMAT(37HOTOUR AREAS WITHIN PRIORITY GROUPS = /(20y3))
117 FoRMATC9HOISI = ,1594HJ = s14)

END

FORTRAN DIAGNOSTIC RESULTS FOR DISTRo

4O ERRORS 94I



31/32/3300 FORTRAN (3 .l)/msos 2/27
SUBOUTNFALLOCATE 2/27

COMNNOFIRST 9NOLAST ,NnTT *ITRTIME ,INTEGCOMMON IP .INE(48) 9IFND .OUTTT(2o)COMMON OUTST(200)*OIJTTO(2
0 0 ) *OUTso(20 0)COMMON PCT(200) ,PERD(20o),JK SSC4.8COMMON PA(100) *NAV(100) 9LFNGTH(10 0 ) UT10COMMON INTOUR(22.) 91%SB20 OUTT(22O)

COMMON 100(22o) .OUTSU8(220) .AFTFR(2PO)COMMON PERC220) ,RATE(loo) *NEEnS(In),NE(10.10)
COMMON IOS(10) ,NED(1O) 9NFE(100) .IFILL ,MAXLENCOMMON NTOUR :NP OCTOS ,PERD To (0n)COMMON PDW ,LSTRSTO(1o) ,SRT(0

COM ON ~ .S RS S(1 ) ITT 9MAXqU8 9ACr(In)COMMON NSIT(1O) ,INOS(~191) .IGRADE(226)
COMMON REP(22o) *ITYPE(22O) ,PEROUT(2?20)COMMON IOISTON .Isum GpU(OPR(

1 0IC O M M O N IB E G R O W ( l o o ) 0E, R W 1 O 9 B E G O ( 1 0 0 )COMMON EN COL(100 ) ,M T U ( 00 ) 9 MAGRO (1 )COMMON TYPE(100),SuH(100) ,NiIm(100, *ACTUAL(1 06)COMMON NPRLEV ,NT 9IHOLD ,LEN 9LEVEL gMCOMMON NCRNODE(lno) ,MTN(100) ,GRPTNPR(I
0 0)COMMON MAXOEPL (1no)C FOLLOWING, COMMON STATEMENTS USED ONLY IN AL LOCATECOMMON NACTDEP(loo) 9NAIJRATEC1

0 0) 9IDNCi100)COMMON IDNCI100) gNaUCAT(lon)INTEGER TYPE ,SUB 9ACTUAL *ENDCOLINTEGER CIOS *SYST ,tiTSUB *OUTTOUR 9AFTERINTEGER ACT ,OUjTTO 901ITSO 9OUTTT ,OUTSTINTEGER PERD ,GRPSUM ,BFGRpOW eENDPOW 9BEGCOLINTEGER UEPLOY .SURPLUS ,TOTAUTH
INTEGER PEROTO 

-

C
CC SUBROUTINE ALLOCATE DISTRIBUTES RESOURCES AMONG C0 mMAND ELEMENTS WITHIN, 

-C TOUR AREAS. 
4C

C nEFINITION OF VARIABLFSC TSU4NUMER OF GROUPS OR TOUR AREAS TO BE nISTPIBUTED 
-

C NCAT=NUMAR OF COMMANo) ELEMENTS TO WHICH A TOUR ARFA IS DISTRIBUTEnC IONC=IDENTIFICATION FOR COMMAND ELFMENTS WITHIN TOUR AREASC RATE=RATF OF FILL FOP COMMAND ELEMFNTS.
C OEPLOY=NIJMBER OF DEPLOYARLE PERSONmFL WITHIN A TOiiR AREAC PA=PATIENT RATE FOR EACH TOUR AREAC NAUCAT(NrAT)=AUTHORIZATION 

FOR EACH COMMAND ELEMENTC NAURATE(mCAT)=PERSONNFL AUTHORIZED*RATE OF FILL Fop EACH COMMAND FEEm;-C NACTDEP(NCAT)=NUMBER ACTUALLY DEPLOYED OR ASSIGNED TO A COMMAND ELF-MENTC FOR A TIME PERIOD
C TOTALTH(TSUM)=TOTAL AUTHORIZATIONS*FILL RATES FOR TOUR AREAS.C SURPLUS=iINASSIGNED DEPLOYABLE PERSONNEL

C 

i

C
PRINJT 103

INTEG=INTFG-.

READ 1019 (PA(I)qI11SUM)
C Do 20 Il*1ISUM

READ 102 9NCAT9(IDNC(j).IDNC1(J)tJ..NCAT)
READ 1019(RATE(J)tJ=19NCAT)

95



Do 20 K=19INTEG
RFAD 100,(NAUCAT(J),J=1,NCAT)

C DEIERMINFS DEPLOYABLE PERSONNEL FOP EACH TOUR AREA
PRINT 189 A

CALL RANRFAO(14*GRPSUM*ISUMtK)
DFPLOYGRPSU4CI)*(1-PA(l))
PRINT 10691 9GRPSUM(I),PACIhDnEPLnyK
TOT AUTH=O

C
C nETERMINFS PERCENT OF AUTHORIZATIONS WHICH MAY BE rILLEO J

00 5 J=1,NCAT
NAURATE(J)=NAUCAT(J)*RATE(J) .5I

5 TnTAUTH=TnTAUTH.NAURATF (J)

X=[DEPLOY
X?=TOTAIJTH
XTNTER=Xl/X2

CJ.
Do 40 J=1.tNCAT
IFCDEPLOY.GT. TOTAUTH) GO TO 15
NACTOEP (J XINTER*NAURATE (J) *.5
Go TO 40

15 NACTOEP(J)=NAURATE(J)
40 PRINT 1O7,IDNC(J),IDNCI(J),RATE(J),NAUCATCJ),NAUJRATF(J),NACTDEP(J)

C
SURPLUS=DFPLOY-TOTAUTHA

20 PRINT 108.SURPLUS
* C

C
C FORMATS

100 FORMAT(8110) -

101 FORMAT(16FS.4)
102 FORMAT(15*(10(A4,A3)))
103 FORMAT(/14HODISTRIBUTIONS)
105 FORMAT(IX,4HTOUR,3X,4I4TOUR,2X,?HPATENT,2XtlOHDFPLOyABLE3X,4TI4E

1/1X,4HAREA,2X,5HTOTALU,94HRATE,16X6HPERIOn/43x,7HCoMMAND,X,4HFI
2LL,2X,7HCOMMAND,2X,7HCOMMAND,2X,7HCoN#4AND,7x,4HAREA/3X7HELE4ENT,
32x,4HRATE*3X,4HAUTN,4X*7H FILL ,2X*1OHALLOCATION92X,7HSURPLUS)

106 FORMAT(14olBF7,2,112,18)
107 FOR?AT(42yA4,1xA3.FS.2,19,19,19)
108 FORMAT(87x,17)
109 FORMAT(1H*)

RFTURN
END

FORTRAN DIAGNOSTIC RESULTS FOR ALLOCATE Z

NO ERRORS

qe I


